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We want to highlight that the development of the various equations was carried 
out according an our possible logical and original interpretation 


From: 


Complex Analysis in Number Theory — 22.11.1994 - Anatoly A. Karatsuba 


We have that: 


Dirichlet’s series define the main generating functions of the mul- 
tiplicative number theory. 
Definition 1. A Dirichlet’s series is an expression 
<> a(r) 


f= Oo, (1.1) 


n=1 





where a(n) are complex numbers (coefficients of the Dirichlet’s series) 
s=o+it,o and t are real numbers, i? = —1. 


Example 1. Riemann’s zeta-function ((s). For Res > 1 the 
¢(s) function is defined by a Dirichlet series of the form 


(9) = oo. (1.2) 


Since for Res > op > 1 the series in (1.2) converges absolutely 
and uniformly, it follows, according to Weierstrass’ theorem, that 
for Res > 1 the function €(s) is an analytic function. For Res > 1 


Euler’s identity (1.1) is valid for ¢(s). 


Example 12. For Res > 1 the Davenport-Heilbronn function 
f(s) (see [42, 209, 95}) is defined by the Dirichlet series 


f(s) = Pa 
where r(1) = 1, r(2) = x, r(3) = —x, r(4) = -1, r(5) = 


r(n+5)=r(n), x= eS 


Theorem. Suppose that G(s) is an entire function of finite order, P(s) is a polynomial, 
f(s) = G(s)P—'(s), and the series f(s) = 3°, a(n)n~* is absolutely convergent for 
Res > 1. Further suppose that 


(3) xP (5) ss) = acter (455) gta —5) 


where the series g(1—s) = >>, b(n)n—'* is absolutely convergent for Res < —a < 
0. Then 


f(s) = Cs), 
where C is @ constant. 
Note that (3) is even weaker than (2). The question naturally arises: does a 


functional equation of the type (2) determine the location of the zeros of the corre- 

sponding function? It turns out that this is not the case. A simple counterexample 
is given by the following function f(s), which was introduced by Davenport and 
Heilbronn [3] in 1936: 


(4) f(s) = emg n+ 


where Kk = (V10—2¥75 — 2)/(W5 — 1) and yx; = x;(n) is the Dirichlet character 
modulo 5 with 








Lis, ris 


mQ2)=i, P=-1,L(s,m)=Soa(nn*, Res >0. 


n=1 


For Res > 0 the function /(s) has the following representation as a Dirichlet series: 
i. 4) 
(5) f(s) =o r(nyn-, 


where r(n) = r(m) if nm = m (mod5), and r(l) = 1, r(2) =k, r(3) = - 
r(4) =—1, r(5) =0. In addition, f(s) satisfies the functional equation 


(6) g(s)=a(1-s), a= (3) 8 r(23*) 40. 
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(4) f(s) = SLs, x1) + 1s, 1); 


where K = (V10— 275 — 2)/(W5 — 1) and x; = x;(n) is the Dirichlet character 
modulo 5 with 








u1(2) = 8, P= -1, L(s,11)= >> m(a)yn-s, Res > 0. 


n=1 


From: 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


We have: 


Let 
_ ¥10—275-2 
/5—1 
and yx; be a character modulo 5 such that y;(2) = i. 
The Davenport—Heilbronn function f(s) is defined by the equality 











1 —ix 1+ = aa 
f(s) = 9 L(s,x1) + 5 L(s,X;); where L(s,y) = -» x(n) 


The function f(s) satisfies the Riemann-type functional equation 





a 


—s/2 s+1 
g(s)=g(1—s), where 9(s) = (=) r( : 10), 


but there is no Euler product for it. 


(V10 — 2V5 — 2)/(V5-1) =k 


Input: 


V10-2V5 -2 
v5 -1 


Decimal approximation: 
0.2840790438404122960282918323931261690910880884457375827591626661 


0.28407904384....=« 


Alternate forms: 


; \Vio-avs -2V5 +,/5(10-2V5) -2| 





= (1+ ¥5)(V10-2V5 -2| 





5[2-v5 +06 ¥)] 


Minimal polynomial: 


4 3 
x'+2x ~6x7-2x4+1 


Expanded forms: 


V10-2V5 2 
v5 -1 v5 -1 





= V10-2V5 +} |s(o-2v5) + 3(-1-V5) 


For ((((V(10-2V5) -2)K(V5-1)))) = 8"G; G =0.011303146014 
Indeed: 

((((N(10-2Y5) -2) ((V5-1))))/(8m) 

Input: 





v 10-2V5 -2 
V5 -1 
8x 


Result: 


V10-2¥V5 -2 
8(v5 -1)x 


Decimal approximation: 
0.01130314601400521479737501294420357446857603 1392001 7808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


-2+V¥10-2V5 
8(-1+V5)z 


is a transcendental number 


Alternate forms: 


V¥10-2V5 -~2¥5 +,/5(10-2V5) -2 


327 





1+V5 - 2(5+V5) 


16x 





-1-V5+,/2(5+ V5) 


16x 


Expanded forms: 


1 nae : 5(10-2V5) 
167 


16x 327 327 





V10-2V5 1 


(V5 -1)x 4(V5-1)n 


Series representations: 


1 
aes SO Peer 


(8m)(Vv5 -1 wo (> 
( ar[-1+V4 D4 (2) 





as (-* (-3), (9-2V5)* 
¥10-2V5 -2 ~2+V9-2V5 Ye9 ———— 


(82)(V5 -1) ex(-a+v¥ Ds nt 
=0 k! 





(-1 (-2), (10-2 V5 -zo} 29 


¥10-2V5 -2_ -2+ V2 Tyg ——+ 7 
7 (- { zo)* z* 
(82)(V5 -1) | ealaete ule 5-29) | 


for (not =R and - 


We note that: 


(((W(10-2V5) -2) ((V5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 
2))) 


Input: 
V10-2V5 -2 —2i(v5 -1)t+ V5 -1 


ee 


Exact result: 


[V1o-2V5 -2)(24(V5 -1)¢+ V5 -1) 


2(V5 -1)| /26- V5) -2| 


fis the imaginary unit 


Plot: 





t 
(t from -0.7 to 0.7) 





— real part 
— imaginary part 





Alternate form assuming t>0: 


iV10-2¥V5 t 2it 


10 
2(5-v5) -2 | 2(5- V5) -2 

| 5(10-2V5) aia. ee er 
orf fa0- 5-3) vse 5-V5) - | 


ale v5) - va -a{fac-v) -3} v5 af [ays-v5) 2 2(5-v¥5) - , 
Alternate forms: 


5 (1+ v5) [2s f2@-V5) VE] 





(1+ 2it) 
_ + Zi 
2 
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1 . 
—+it 
2 


1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 
P [Vi0-2V5 -2}(2i(V5 -1)e+ V5 -1) 


. (V5 -)[2[,J 25-5) -2] 


Indefinite integral: 


SS --e 


2 
dt = — + — 


(VS -)[2| Ja(s- v5) -a} — 


And again: 


(((V(10-2V5) -2)((2x)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2))) 
= (1/2+it) 


Input: 
V¥10-2V5 -2 2i(V5 -1)t+V5 -1 


- af /2(s- v5) -2 


Exact result: 


1 . 
= -+1it 
2 


tis the imaginary unit 
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[v 10-2V5 -2)(2i(V5 -1)e4 V5 -1) 


| 2(5- V5) -2}x 


+it 


1 
2 


Alternate form assuming t and x are real: 


V5 -1 


x 





=2 


Alternate form: 


(VS -1)(+2it) | 


1 . 
—+1:t 
4x 2 


Alternate form assuming t and x are positive: 


2x+1=V5 


Expanded forms: 


5(10-2V5)t —ivio-2V5 avs t 
1 5-5) - af f2ts-v5) -2} a{ fa 5-V5) - aE (fe V5) aa 
5 5(10-2V5) — Vio-2V5 


fe 2} fhe 2s sable al V5) - ax 


[nee a[[ate-v5) 2} i rae -2}x ° 





ivVSt it V5 


1 
_— + =—_ —_—— 
2x 2x 4x 4x 





1 . 
—+it 
2 
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Solutions: 





i 
fa -, xr¢0 
2 
v5 1 
x=—-- 
2 2 
Input: 
v5 1 
2 2 


Decimal approximation: 
0.618033988749894848204586834365638 1 177203091798057628621354486227 


0.6180339887....=— 


ol rR 


Solution for the variable x: 


-2iV5t+2it-V5 +1 


-2-4it 


Implicit derivatives: 


ax(t) 2(-1+V5 -2x)x 
dt (-14 V5) (-i+28) 








at(xy) (-1+V5)(-i+20) 
Ox 2(-1+V5 -2x)x 
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From: 


Course of Field Theory and Gravity - Prof: Augusto Sagnotti (SNS Pisa-Italy) 


We have: 
a 
agnre 


KS \ oy f - Am © bt) 


Sear 2 


stas- (asf ppey ae rd. )¢ 


agg tte Cr) 


i .. —— = = fiuitr i 
z 


A te ™ 
td. = - agnte 
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—e— : -_ % wm 


Hg 
From: 
— Lo VE 
i Yr _ . 
4 Z ‘ai i 2t=2 A 
2 ©) 4Y= <a +8 Ae=] 


hesf 4 [a= #6) & 


&Rs< 
Ps ~ (mae Bree) 
TR AP : f Once 


~ STP) 


R+R+RaA =o 
RFP ab. A Py Pads? 


eee J 
on (k*+ m*) (+e +m‘) 
oe ee i — (4-x) : 
Ab (Qx+)ol i~o)~ 
_ ey mee Aye c! dp 4 
7i*\2 


(wp (M+xp)S+ WS 





(Apis fide 4 
FAP (24 my Gere tm 


= Genres or 
ab (Qx+blivo)> 


Api. Aut hee ; 


VTP [exp] 4nd + Pex(ia) ]* 








\ Cla -% ) sd 
2 ~ aides 
{ (k% nw) (un )>4 ( 


4 Ayo a Pe) + ¥( l= 
soy i A Le CNL [we (] eye 





WX) = ays Behe ie aie We xi) PLY 





2 (4n )? 
g (Ay) a @) 
XX: - Ques) Za- 
Sis = +h (14 eg" 


Sz [1% [g% bls gaps Aan oe 2 
=F a Woe = WW 


dit + te hs + Aga 


- min (ye 
mei 


bate avin 


So = \ dh [ Lp) A De ges 2 
rye 
| % =a A Be 


7 ) 
Aon pe" ae Fae 


(a+ 3° 
na ol \ 


p=» 
O- ae yr [ Ay g [>] —- 


‘yt 44 “) 
+ wy *C 4 é any’ @ 
= colar BH] go elnems 
(A + % Sk J IL PREM RB 
v) pst a * ia 
be sete BOE) 
B=-202 + ga! -2a, 
-- ‘2 2A 
@ 2c A+102~ )Q, 
42) - ogee ok 
vil o a. ABT 
a , 


Ja aa 
aa ‘én * 





JA _ c a 3s Ls 
Be as For 


ATA IG) -£O- BG) 4 





Now, for: 
A= a 
3A' Ll 
1 — 752!" (77) 


If 4 =-5.18182x10%-9 and w=0.51099895, we obtain: 


-5.18182e-9 = x/(1-3x/(16Pi*2)In(-0.51099895)) 


Input interpretation: 





x 
-5.18182. 10°” = >i ag te ee 
1-3 as log(—0.51099895) 
rT 
log(X) is the natural logarithm 
Result: 
x 


~5.18182 x 10°? =| ——_________ 
1 + (0.0127548 — 0.0596831 #) x 


42434 — 1 


Alternate form: 


(3.42434 + 16.0233 i) x 


-5.18182x 10°? =| ———_________ 
(3.42434 + 16.0233 i) + (1+ 08) x 


Alternate form assuming x is real: 


X (3.42434 x + 268.474) 16.0233 x? ; 
Tgp aoe a eo RO ate ee ee 
x? + 6.84868 x + 268.474 x? + 6.84868 x + 268.474 


~5.18182x 107° = 


Complex solution: 
x = -5.18182x 10° — 1.60257x 1079 i 


(-5.18182e-9-1.60257e-181)/(1-3(-5.18182e-9-1.60257e- 
181)/(16Pi*2)In(0.5 1099895)) 


Input interpretation: 


—5.18182 » 107? — 1.60257» 107}8 ; 


~9 -18 . 
1-3 — log(0.51099895) 
Fg 


log(x) is the natural logarithm 


tis the imaginary unit 


Result: 
— 5.18182... x 107? - 


1.60257... x 107!8 ; 


Polar coordinates: 
r = 5.18182x 10 (radius), @ = —-3.14159 (ang 
5.18182*10° 
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Polar forms: 


5.18182 x 10°” (cos(— 3.14159) + i sin(—3.14159)) 





5.18182 107 e > 14°! 


32/ In((((-5.18182e-9-1.60257e-181)/(1-3(-5.18182¢e-9-1.60257e- 
181)/(16Pi*2)In(0.5 1099895))))) 


Input interpretation: 


32 


-5.18182. 10-9 -1,60257..107!8 j 


log 
5 isieaa0-?-1.60257.00-!2 
iy eS eee —— 10° — 10g(0.51099895) 
Lo oa 


log(x) is the natural logarithm 


iis the imaginary unit 
Result: 


- 1.633033... = 
0.2689116... i 


Polar coordinates: 
r = 1.65503 (ra , 8=2.97839 (a 


1.65503 _ result that is very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gs05/G101 ey = 1164.2696 i.e. 1.65578... 


Indeed, from: 
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1/4 
; 5 
Gsos = P~1/4QY® =(V¥5 4+ 2)1/? (4) (V101 + 10)'/4 


1/6 


x ((1s0vs + 29/101) + 1/ 169440 + 7540V505 


Thus, it remains to show that 


[113 +5505 : /505 || 105+ 5505 : 505 
(130V5-+29V 101) +/169440 + 7540V505— -( z 3 


which is straightforward. 


= ( 113+5V505 10545505 
8 8 


3 
= 1,65578 


Polar forms: 


1.65503 (cos(2.97839) + i sin(2.97839)) 


1.65503 e7 7/837! 


If 4=-5.18182x10*-9 and p=125.1; w’=91.2 


-5.18182x10%-9 = x/(1-(3x)/(16Pi*%2) In(125.1/91.2)) 
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Input interpretation: 


_9 x 
-5.18182» 10° = 


1- 4~ log 


125.1 ] 
16x° 


91.2 


log(x) is the natural logarithm 


Result: 


_9 x 
-5.18182x10° = 


1 — 0.00600439 x 


— -5.1818210~° 


ee 


Alternate form: 


166.545 x 


-5.18182x107 = —-———_—_ 
X — 166.545 


Alternate form assuming x is real: 


x 


~5.18182x 10°” = ————————_ +0 
1 — 0.00600439 x 


Solution: 
x ~ —5.18182x 10” 
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(-5.18182e-9)/(1-(3(-5.18182e-9))/(16Pi*2) In(125.1/91.2)) 
Input interpretation: 


5.18182. 10°? 


1 — 3{-S.18182 10”) 125.1 
~ 16x | 91.2 


log(x) is the natural logarithm 


Result: 
—~5.18182... x 107? 


5 18182,,.,°107 


32/ In((((-5.18182e-9)/(1-(3(-5.18 182e-9))/(16Pi*2) In(125.1/91.2))))) 
Input interpretation: 
32 


5.18182. 10~% 


3(-5.18182.1079) 125.1) 


log( S13) 


log} — 
1 
16 12 


log(x) is the natural logarithm 
Result: 


- 1.633033... = 
0.2689116... i 


Polar coordinates: 
r = 1.65503 , O= 2.97839 |; 
1.65503 as above 


Polar forms: 


1.65503 (cos(— 2.97839) + i sin(—2.97839)) 





1.65503 e 27839! 
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From: 


16x” = 2Pi[((((V(10-2V5) -2) ((V5-1))))/(0.011303146014)] 


For: 


32/ In((((-5.18182e-9-1.60257e-181)/(1-3(-5.18182e-9-1.60257e- 
181)/(16Pi*2)In(0.5 1099895))))) 


32/ In((((((-5.18182e-9- 1.60257e-1 8i)/(1-3(-5.18182e-9-1.60257e-1 8i)/(2Pi[((((V(10- 
215) -2)((V5-1))))/(0.011303146014)])In(0.51099895))))))) 


Input interpretation: 


32 


-5.1818210~? ~1.60257.107!8 ; 


log 
-9_1 60257-10718 
| 3 =B:18182+10 ~~ =1,60257 107" 19 9¢9.51099895) 
¥10-2 V5 -2 
on V5 -1 
“"0.011303146014 
log(x) is the natural logarithm 
iis the imaginary unit 
Result: 
— 1.633033... = 
0.2689116... i 


Polar coordinates: 
r = 1.65503 , @=2.97839 
1.65503 as above 


Polar forms: 


1.65503 (cOs(2.97839) + i sin(2.97839)) 





1.65503 en Bi 
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And for: 


32/ In((((-5.18182e-9)/(1-(3(-5.18 182e-9))/(16Pi%2) In(125.1/91.2))))) 


32/ In((((-5.18182e-9)/(1 -(3(-5.18182e-9))/(2Pi[ ((((V(10-2V/5) -2) K(W5- 


1))))/(0.011303146014)]) In(125.1/91.2))))) 


Input interpretation: 





32 
-9 
log _ 5.18182 49 
3 (-5.18182.10~* ) 125.1) 
7: ———— __8l'o2 ) 
a wx———V5 = 
“~~ 0.011303146014 
Result: 
— 1.633033... — 
0.2689116... i 


Polar coordinates: 
r = 1.65503 , @=-2.97839 
1.65503 as above 


Polar forms: 


1.65503 (cos(— 2.97839) + i sin(—2.97839)) 


log(x) is the natural logarithm 





1.65503 7 277839! 
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From: 


I, 
vw) 
~Y 


| Q-- 2c A+t0.2-,)Q, me 
Sate 


fn-tge Be — [pe ge 





461» 4én * 
+ 
We have: 
oe ee 322 _ 312 
B 16m 16m? 


-2*1/24*(-5.18182x10%-9)+(3(-5.18182x104-9)2)/(16Pi%2) 


dX = -5.18182x104-9 
(3(-5.18182x104-9)42)/(16Pi%2) 
Input interpretation: 


3 (—5.18182 » 10°)? 
16 x? 


Result: 
5.10113... x 107!9 


5.10113...*10°” 


From: 


16x” = 2Pil((((N(10-2V5) -2)((V5-1))))/(0.011303146014)] 
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(3(-5.18182x104-9)42)/((2Pif((((V(10-2V5) -2)((V5-1))))/(0.011303146014)])) 


Input interpretation: 


- | 1 
(3(-5.18182« 10°”)") 





V10-2V'5 -2 
V5 -1 


aa 0.011303146014 


Result: 
5.10113... x 107!9 


4.10113, 10" 


From which: 


34 / [1/2((-In((((3(-5.18182x104-9)2) 1/((2Pif((((V(10-2V5) -2) ((5- 
1))))/(0.011303146014)])))))))] 


Input interpretation: 


34 


5 | ~log] (3 (5.18182 » 10-°)*) 





V 10-2V5 -2 


2x 0.011303146014 


log(x) is the natural logarithm 


Result: 
1.6144481643440315146758346860352295 187664676120910919567842264620 


1.6144481643.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
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So = \ { 1 (24) + MERI deg 2 
aye 
[=e 
me ae 
— en yh. 
a +\~ + 2a.) 
Ao = We) |a Eon | 


3 z 
ae 
We have: 
312 
(H") ( . a) 


Input: 


ee 37 
) [as sae 





Alternate form: 


A(32n7 £ + 3A)(p7) 
32n* & 


Alternate forms assuming ¢, A, and p are positive: 


aa" 2 
+A}u 
327 








L (3A x2 a 
= a, 
re a Bae a 





3 a2 wee ‘ de 
——— +Au 
327 


Expanded form: 


32? (x) 


YY 
32r¢e 


+ Alu 


Alternate form assuming ¢, A, and p are real: 


3a? (ut)? 


 4Aye/2 
+Atueoy' 
327 H) 


Roots: 


Re(fe)>0, w=O 





E€#0, wtO, A=O 





32m « 





€#0, wtO, A=- 


29 


Re(z) is the real part of 2 


Property as a function: 
Parity 


even 


Series expansion at ¢ = 0: 


3,2 
32° « 


(Laurent series) 





3.A* log(u") 
Oy feted al 


3 Alog(p? ans 
] glu ) +64 + O(c?) 
320° r 


|e edd (u7) 
+tAl+ €A10 
gl 








Series expansion at ¢ = «© 


Wy (res < +o y) 





Derivative: 


2\F (e (32x? & + 3.A) log(y?) — 3A) 
de (a rl 32.1 «* 





Indefinite integral: 














Aue)’ 3.22 Bile log(u2)) 
fry fae PE ae = MER, 22 Bleteatel) 
3272 «) log( 7) 32 17 
Ei(x) is the exponential integral Ei 
From: 
ae 
32ne 


For w= 125.1; 4 = -5.18182x10*-9 


30 


(125.142)4(1/24) ((((-5.18182x10%-9 + (3*(-5.18182x10%-9)%2) / (32Pi*2* 1/24))))) 


Input interpretation: 


24 - 9 3(-5.18182« 10-°)? 
V 125.1° |-5.18182 « 10°” + ——————_——_ 
32 1? 


Be 


Result: 
~7.74914... x 10°? 


27,74914,,,,*107 


From: 


320° = 4Pi[((((V(10-2V5) -2) ((V5-1))))/(0.011303 146014)] 


(125.142)A(1/24) ((((-5.18182x10%-9 + (3*(-5.18182x10%-9)*2) / ((4Pi[((((V(10-2V5) 
-2)((V15-1))))/(0.011303146014)])*1/24))))) 


Input interpretation: 


V10-2V5 -2 10-2 V 10-2V5_ ~ 
4n v5 __ V5-1 
0.011303146014 


24 ; , __3(-5.18182. 10°)? | do 
V 125.1° |-5.18182» 10 


Result: 
~7.74914... x 10°? 


-7.74914....*10° 


From which: 
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(29+Pi/4) 1/(((In((((125.142)*(1/24) ((((-5.18182% 104-9 + (3*(-5.18182x104-9)42) / 
((4Pif((((V(10-2V'5) -2) ((V5-1))))/(0.01 1303 146014)])*1/24))))))))}+0.937))) 


Input interpretation: 


oS 


* aimee 


3(-5.18182.107?} 
log} V 125.12 |-5.18182 10-9 + 8 |, 9.937 
zon 24 


= V¥ 10-25 -2 f10-2V5. 5 -2 


log(x) is the natural logarithm 


Result: 
— 1.62806... - 
0.288335... i 


Polar coordinates: 
r = 1.65339 (radius), @= —2.96631 (angel 


1.65339 result that is very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G101 ar = 1164.2696 i.e. 1.65578... 


Indeed, from: 


1/4 
; > {V5 . 
Gsos = P~/4#Q'S —(V5 + 2)¥/? (444 ) (V101 + 10)*/* 


1/6 


x ((1s0vs + 29/101) + / 169440 + 7540505 


Thus, it remains to show that 


[113 +5505 : /505 | 108 5 =). 
(130V5-+29V101) +/ 169440 + 7540505 w-( : ba 


which is straightforward. 


- ( 113+5V505 10545505 


3 
= 1,65578... 
8 8 
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Polar forms: 


1.65339 (cos(— 2.96631) + i sin(—2.96631)) 





1.65339 est 


Now, from: 





We have: 





Oe es m? 
ae (22) =A (ss2) 


For w= 125.1; A= -5.18182x104-9 


(((((-5.18182x104-9 * 125.14(1/12)) * (91.242)/(((1/48*32P1%2)))) — (-5.18182x104- 
9((91.242)/(((1/48*32Pi%2)))))))) 


Input interpretation: 


91.27 
+ 3297 
48 





_9 12 91.27 : 
(-5.18182 10° V 125.1 | 75 - -5-18182 » 10 
3277 
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Result: 
~3.24535... x 107° 
3 9A535.,.710" 


From: 


32° = 4Pi[((((W(10-2V5) -2) K(V5-1))))/(0.011303 146014)] 


((-5.18182e-9 * 125.14(1/12))) (91.242)/(((1/48*(4Pi)(((W(10-2V5) -2) ((V/5- 
1)))/(0.0113031))))-(-5.18182e-9((91.2%2)/((((1/48*(4Pi)(((W(10-2V5) -2) K(V5- 
1)))/(0.0113031))))))) 


Input interpretation: 


_9 12 , 91.27 
(-5.18182« 10°” ¥ 125.1 }x ———————— - 


V¥ 10-25 -2 





1 V5 -1 
48 (42) 0.0113031 
9 91.27 
—5.18182» 10 —=——— 
V10-2V5 -2 
i V5 -1 
48 (47) 0.0113031 
Result: 


~3.24534... x 10°® 
-3.24534...*10° 


21/In[((-5.18182e-9 * 125.14(1/12))) (91.242)/(((1/48*(4Pi)(((V(10-2V5) -2)K(V5- 
1)))/(0.0113031))))-(-5.18182e-9((9 1.2%2)/((((1/48*(4Pi)(((V(10-2V5) -2) ((V5- 
1)))/(0.0113031)))))))] 


Input interpretation: 
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2 
: 91.2 
21 / log (-s.18182« 10°° *V125.1 ) x —————— - 


V10-2V'5 -2 


1 v5-1 
48 (4 a) 0.0113031 
_9 91.27 
-—5.18182. 10 SS 
¥ 10-2 V5 -2 
1 ; v5 -1 
48 (4 n) 0.0113031 
log(x) is the natural logarithm 
Result: 
— 1.56492... - 
0.389004... i 
Polar coordinates: 
r= 1.61254 (radius), @= -—2.89795 (angle) 


1.61254 result that is a very good approximation to the value of the golden ratio 
1.618033988749... 


Polar forms: 


1.61254 (cos(—2.89795) + i sin(—2.89795)) 





1.61254 @72 897954 
From: 
al e '(e) mF =e 
byy)= Apa SE { me (lx) PLY 
2 4 ye , \ nm . 
Oy Zmt \Au'<) if, 
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If A =-5.18182x10%-9 and pw=125.1 


(-5.18182x104%-9 * 125.14(2*1/24)) * (-5.18182x10*-9)/(32Pi%2* 1/24) - (- 
5.18182x10%-9 * 125.14(2*1/24)) * (3*(-5.18182x10%-9)/(32Pi%2* 1/24)) 


Input interpretation: 


} 24,| 5.18182» 10 
(-5.18182 10°? « 125.17 vy Same 


3277 x + 


24 


7 5.18182» 10°° 
(-5.18182» 10°” « 125.17" "”**)|3 | - —_—_— 
320? x = 


Result: 
6.10278... x 10718 


-6.10278...*10°!8 


(-5.18182e-9 *125.14(2*1/24)) (-5.18182e-9)/(((Pi/6[((V(10-2V5) -2)K(V5- 
1))/(0.0113031)]))) - (-5.18182e-9 * 125.14(2*1/24)) [3(-5.18182e-9)/(((Pi/6[((V(10- 
2V5) -2)((V5-1))/(0.0113031)])))] 


Input interpretation: 


o4,| 5.18182» 107° 
(-5.18182» 10°” « 125,17" "/4) | - ——_—_ 





V¥10-2V5 -2 
x v5-1 
6 0.0113031 


, 5.18182 10°? 





2 1/24) 


(—5.18182 10°? 125.1 
¥10-2 V5 -2 
fig v5 -1 


6 0.0113031 
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Result: 
~6.10275... x 107!8 


-6.10275...*10°!8 


From which: 


(7*11)/(n(((-5.18182e-9 *125.14(1/12))(-5.18182e-9)/((Pi/6[((V(10-2V5) -2)K(V5- 
1))/(0.0113031)]))-(-5.18182e-9 * 125.14(1/12))[3(-5.18182e-9)/((Pi/6[((V(10-2V5) - 
2)((V5-1))/(0.0113031)]))]))-7)) 


Input interpretation: 





_9 12 5.18182. 10°? 
(7 11) / log (-5.18182 10°° V 125.1) _————_—_———_ |- 


V10-2V5 -2 
Vv S __ vV5-1l 
6 0.0113031 


_9 12 _ 5.18182 10°° 
(-5.18182 10° V 125.1 | 3 | —$ —_—_—_—————_ 
Vv 10- av5 —2 
z.—_V5-1 _ 
6 0.0113031 
Result: 


— 1.64356... = 
0.110713... i 


I= 





> 


log(x) is the natural logarithm 


Polar SS 
r= 1.64729 . = -—3.07433 


1.64729 = ¢(2)= = 1.644934... 
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Polar forms: 


1.64729 (cos(— 3.07433) + i sin(—3.07433)) 


1.64729 @ D074 i 


From: 


2(m) & 9m) + = §(%, 


We have: 
3/2 M 
2 aes __ 
Oe ar (2) 
g(M42)+((3A42)/(162%2)) In((M/M*2)) 
Input: 


2 
2 





g(M>) + 


Exact result: 


2 as 
3 A“ log| a 


a 
g(M") + 62 
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log(x) is the natural logarithm 


Alternate form: 
16 x g(M*) + 3.7 log(—) 
16 7° 
Alternate form assuming M and 2 are positive: 
2, 3.7 log(M) 


a\M’) 167° 


Roots for the variable 2: 


4iny g(M’) 


V3 | log(=) 





__ dizvs(M’) 


V3 || log(~) 


Series expansion at M = 0: 


16 7° 


(generalized Puiseux series) 


+ o(M”) 





[so + 


Series expansion at M = oo: 


- = ee) + o((— ) + g(M’) 
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Derivative: 





a(, w) 3A? log( - (ud) _ 3.7 
eS 
aM i 16x?  1602M 


From 
4iny g(M?) 


V3 log( ;) 


we obtain: 


(4 i x sqrt(g(125.1%2)))/(sqrt(3) sqrt(log(1/125.1))) 


Input: 


4inV gx 125.2 
v3 log( 125. ToT, 


log(x) is the natural logarithm 


fis the imaginary unit 


Result: 
(413.022 + 01) Vg 
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Plots: 








300 
250 
200 
150 
! (g from -0.5 to 0.5) 
5 
— real part 
-04 -0.2 02 O04 — imaginary part 
800 
600 
400 
2 (g from =3.6 to 3.6) 
— real part 
-3 -2 -1 1 2 3 — imaginary part 


Expanded form: 


413.022 V ¢ 


Derivative: 


d|4inVgx125.12 | 206.511 


"Sl va toss) | “8 


125.1 
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Indefinite integral: 


fs 125.1? 
v3 log( Tory 


dg = 275.348 g*” « constant 


Alternative representations: 


V 2 
alix eas J) 4inV g 125.1? 
V3 Jlog(55) V3 / log.(555) 





i 2 
alix raaene 4inVg 125.1" 


V3 log( S55) V3 log(a) log.,( = 





: 2 
4(ix Vg 125.1 J Pre [e125 


V3 log( =) v3 -Li,(1- —-) 


125.1 


Series representations: 


4(ia Vg 125.17 | 4iny 15650.g¢ 


=) k 





V3 Jlog(os3) v3 
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4 [ix Vg 125.1 
v3 log( 55. 125. asa) 


4ixy 15650. g 





~1) (0,00799361 — x x* 
k 


v3 


2nA ae =2| + log(x) = a 





a g 125.1° | 5 1 
4iny-1+15650.¢ 1+ 15650.97*(2}/ 
| - 


log( Osa = i) 


oo 1 
a y - 1+ log(0.00799361) wae | 2 } 
k=0 k 


i 
{2 }<-1 +tox00705361)"4 for |1 — 15650. g| > 1 
~o\ k 


Integral representation: 


a[ixVer2sa7) 4i _4in 15 650.5 _ 


V3 log(—- i) V3 | poo07296 1 dt 


For g = (((V(10-2V5) -2)((V5-1))) 
(4 i x sqrt(((((W(10-2V5) -2) K(V5-1))))(125.142)))(sqrt(3) sqrt(log(1/125.1))) 


Input: 


Vv 10-2V5 - 


2 
fai «125.1 


4in 


v3 log( oe 125.1 ) 
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Result: 
220.137... 


A= 220.137... 
Alternative representations: 


¥10-2V5 -2)125. {v 10-2V5 -2)125.17 


125. ?(- 2+V 10-2V5 | 


-14V5 


log( 55) log.(e5) 


log(x) is the natural logarithm 


fis the imaginary unit 





¥10-2V5 -2)125. [¥ 10-2V5 -2)125.17 


4\i 125.1? (-2+¥ 10-2 V5 | 2v5 | 





-14V5 
v3 as V3 log(a) log, ( 5 
¥10-2V5 -2)125. [¥ 10-2V5 -2)125.17 
4\i PP (iced Goat 2v5 | 
-14V5. 
1 
log( 51 Tory, ~Li(1- 125.1 
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Series representations: 


¥ 10-2V5 -2)125. [¥ 10-2V5 -2)125.17 
15650. fos ereaad 24V 10-2V5 ) 


he 


k 
(-1)* (-0.992006)" 1k (- a 
ts) V3 
a =r -) 1 








¥ 10-2V5 -2)125. {¥ 10-205 -2}125.12 


log( os 125. 7) 


15650. [-2+ 10-2V5 


4inx 
-14V5, 
for 

















-1+V5 


k kk 
g(0. = ye ~ . - 
3 2 A\* (0.00799361 2 | log(x) - 1 acess x 
0 
¥10-2V5 2v5 -2 {V 10-2v5 -2)125.12 
4in -1+ 


1 ae 125. 1) 


ae 15650. ( 10 - 2V5 | 
> [2] =1 5 
k=0 k seh 


1 


oo 1 oo 1 
{v2 ¥ -1+ log(0.00799361) [2 2 > 2 >[2]- 1 + log(0.00799361)) * 
2] k 
=0 k=0 
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Integral representation: 


¥ 10-25 [V 10-2V5 -2}125.1? 2 


V5 -1 15.650. { 2+¥ 10-2 V5 ieee 


ae) {5 


fo 007993611 5 
V3 log( 
Baer v2 7) 


8(4 i m sqrt(((((V(10-2V5) -2) ((W5-1))))(125.142)))/(sqrt(3) sqrt(log(1/125.1)))-32 


Input: 
= 
Ain) LAO2NS =2 y 195 1? 
V5-1 
8x “82 
V3 log( ae iaca) 
log(x) is the natural logarithm 
tis the imaginary unit 
Result: 
1729.09... 


1729.09... This result is very near to the mass of candidate glueball f9(1710) scalar 
meson. Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an 
elliptic curve. The number 1728 is one less than the Hardy—Ramanujan number 1729 
(taxicab number) 
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Alternative representations: 








V10-2V5 2V¥5 -2)125. [¥ 10-2V5 -2)125.17 
814in 125.12 [-2+V 10-2V5 | 
32:7: <—-_ 
-32 = -32+ 
1 1 
V3 ee V3 log. (557) 
V10-2V5 -2)125. [¥ 10-2V5 -2)125.17 
8l4in 125.1? (-2+V 10-2V5 | 
ae, A. 
~~ - 32 = - 324 
V3 || log(=t5) V3 || log(a) log, cael 
V10-2V5 -2)125. [¥ 10-2v5_ -2}125.1° 
814iz- 125.1? (-2+V 10- 2v5 | 
32in awe 
- 32 = -32 +§_ —Y-—-—™—— 
V3 log asa TH) v3 ~Li(1 - =rl 
Series representations: 
V10-2V5 -2)125. [¥ 10-2V5 -2)125.17 
814in 15650.(-2+V 10-2 V5 | 
32:7 awe Ve 
-1+ 
- 32 = -32 + ——-—"_cr-__—_ 
eo (-1)* (-0.992006)* 
log( | ee v3 oe k 
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10-2¥5 -2}125.12 
V5-1 


8)4ix 
-32= 


V3 log( = 125. oe 
15650. (-2+ 10-2 V5 


325 
sins -14V5 





-32+ 








em | atg(0.00799361 —x) _Jre «1k 10.00799361 -* x* 
V3 7A | + log(x) pe : 


forx <0 








10-2V5 -2}125.17 
V5 -1 


8)4in 


-32= 


V3 | log( 353) 


15650. [-2+v 10-2V5 ) 
-14V5 





3250 








-32 + 
(-0.992006)"§ r(-5? rc1+s) 
V3 re 1 Ress--; r(1-s) 

Integral representation: 
[V10-2v5 10-2V5 ao 7 
8\4ix 15650. (-2+V 10-2¥5 | 
Tere, = ated = =. 

- 32 = -32+ 
00799361 1 
V3 | log(s. 7251) v3 ft es 
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From which: 


(((8(4 i x sqrt(((((V(10-2V5) -2) K(V5-1))))(125.142)))(sqrt(3) sqrt(log(1/125.1)))- 
32)))A1/15 





Input: 
4imy| ¥10-2N5 2. 495 2 
8» ————21_______ _ 32 
15 == 
V3 log( an 
log(x) is the natural logarithm 
iis the imaginary unit 
Result: 
1.643821... 
2 
1.643821... 2%¢(2)= 7 = 1.644934... 


[1/27(((8(4 i x sqrt(((((V(10-2V5) -2) K(V5-1))))(125.142)))/(sqrt(3) 
sqrt(log(1/125.1)))-32)))]*2-5 






Input: 
' — 2 
; Aimy, VIO2N5 =2 . 195 72 
V5-1 
27 8 -32]]/ -5 
| 
v3 log( 1251) 
log(xX) is the natural logarithm 
iis the imaginary unit 
Result: 
4096.19... 


4096.19....~ 4096 = 647 
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Alternative representations: 


¥10-2 V5 -2)125. [V 10-25 -2)125.17 
8/4iz- 
27 
v3 Serer] esa) 


125. j=een -24V 10-205 


3257 j=een 


V3 || log.(55) 





¥ 10-25 2V5 -2)125. [V 10-2 V5 -2)125.17 
8/4iz- 
27 
v3 log( Gea ei) 


es eacaa -o4y10-2V5° 


1 32in es eacaa 
-5S+ 37 -32+ 
V3 log(a) log, (—- <4 ) 
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ft: [¥ 10-2 V5 -2)125.1? fl] | 
V3 log( 351 7251) 


Esiecog) -24y10-2V5° 
Esiecog) 


V3 -Li,(1- aoa 


125.1 


1 3257 
-5+]/— |-32+ 
27 


Series representations: 


¥ 10-2 V5 -2)125. [V 10-2 V5 ~2}125.17 
8|4iz 


v3 log 3351 7 7) 


15650. joie) 2+ ¥10-2V5° 2Vv5 
joie) 


1 
729 2 (-1)* (-0.992006)* 
V3 Dae k 


32:7: 
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¥10-2V5 (v10-2V5 -2)125.1? 
8\4iz 
cnr 


“St 7 —- wie 





15650. [-2+ 


10 - V10-2V5 | 
-14+V5 





; Ee - x) 


1 _ 


2 


© (—1)* (0.00799361 — x)* x-* ) | 
—_—_—— tor 3 { 


k=1 k 








¥10-2V5 -2 [¥10-2,V5 -2}125.17 
8|4iz 
aa ——— 
V3 log 51 ran 
2 
read 2+¥ 10-2V5 5 | 
: 32in read 
-5+ —— |32- 
729 


_ (-0,992006)-* r(—-s)? rul+s) 
j=l r(1-s) 
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Integral representation: 


1 fl] | 
27 
v3 log( 5a 125. i) 


15650. (- 24 10-2V5 '10-2V5 | 








3257- 
1 -14V5 
-5+ —— |32 


729| 
V3 | . dt 


From: 
MH _ wm (4%, _ alien 9, 
OM” =«i(léKt © AM* + xli-x> Ub 
We have: 


312 [ | x(1 — x)M? | 


1672 * ln? + x(1 — x)M2 


(((3(220.137)42)/(167’%2 ))) (((integral_O*1 ((x (1 - x) 105.742) x)/(0.51142 + x C1 - 
x) 105.742) dx))) 


Definite integral: 


‘1 11172.5(1—x) x? 
920.635 { dx = 460.088 
0 0.261121 + 11172.5(1—x)x 


460.088 
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Indefinite integral: 


11172.5(1—x) x? 
0.261121 + 1117250-x9x 
920.635 (0.0000233712 log(1.00002 — x) + 0.5 x” — 1.75404 x 10°” x + 

5.46202 x 10 '° log(x + 0.0000233712)) 


920.635 { 


We have also: 


APi(((V(10-2V5) -2) ((V5-1)))*[(((3(220.137)42)/(162%2 ))) (((integral_OM1 ((x (1 - 
x) 105.742) x)(0.51142 + x (1 - x) 105.742) dx)))]+89-e 


Input interpretation: 


dx|}+89-e 


V10-2V5 (2 220.1372 f" (x (1 = x) x 105.77) x 
wig ee 2 eee 


v5 -1 162 = Jo 0.5117 + x(1— x) x 105.77 


Result: 
1728.72 
1728.72 This result is very near to the mass of candidate glueball f9(1710) scalar 


meson. Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an 
elliptic curve. The number 1728 is one less than the Hardy—Ramanujan number 1729 
(taxicab number) 


[4Pi(((V(10-2V5) -2) ((V5-1)))*[(((3(220.137)2)/(16n’2 ))) (((integral_ 041 ((x (1 - 
x) 105.742) x)/(0.51142 + x (1 - x) 105.742) dx)))]+89-e]*1/15 


Input interpretation: 


: eae 2 (- 220.1377 1 (x (1-x)x 105.7") x 
TN —_— |] ——————————————— 


dx) + 
v5 -1 167° 0 0.5112 + x(1-— x) 105.77 


«fraps 
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Result: 
1.6438 


2 
1.6438 = C(2) = 7 = 1.644934... 


Computation result: 


: - 2), 
4x(V10-2V5 -2)(3 220.1372 Sree cd 


© 0.5117 4x(1-x) 105.77 
8] $A ii + 89 - ee = 


(v5 -1)(1677) 





1.6438 


[1/Pi*(((V(10-2V5) -2) W(VW5-1)))*1/3* 1/(((V(10-2V5) -2) K(V5-1)))2 * 
(((3(220.137)*2)/(162 ))) * (((integral_O*1 ((x (1 - x) 105.742) x)/(0.51142 + x (1 - 
x) 105.742) dx)))] 


Definite integral: 


‘1 11172.5(1—x) x? 
2387.11 | $$ —— dx = 1192.96 
0 0.261121 + 11172.5(1—x)x 


1192.96 result very near to the value of the Sigma baryon mass 1192.642 


[1/Pi*(((W(10-2V5) -2) W(VW5-1)))*1/3* 1/(((V(10-2V5) -2) K(V5-1)))2 * 
(((3(220.137)*2)/(162 ))) * (((integral_O*1 ((x (1 - x) 105.742) x)/(0.51142 + x (1 - 
x) 105.742) dx)))}41/14 


Input interpretation: 


¥10-2V5 -2 2 V5 -2 
V5 -1 ¥10-2V5 -2)° 
V5 -1 
2 2) 
3 x 220.137 ih (x (1 — x) 105.7°) x 
0 


———————— dx |* (1/14) 
16 72 0.5117 +x(1-x) 105.72. 


55 


Result: 
1.65867 
1.65867 result very near to the 14th root of the following Ramanujan’s class 


invariant Q = (Gso5/G101 ey = 1164.2696 i.e. 1.65578... 


Computation result: 


= 2 
3] ¥10-2V5 -2 / 2) pl (x(1-x») 105.7") x 
V5 -1 (3 220.137 ) 0.5117 4x(1—x) 105.77 dx 








——@ = 1.65867 
1 r{Yio2v5 2) (16 x2) 
From: 
M « A +_2A fi an ix) M™ 
4! A) wn (¥+ § Gps +s ak 


b= 0.51099895 ; 


220.137+(((3(220.137)*2)/(322/2))) 
(0.57721566+integrate[In(((0.51142)/(4Pi*0.51099895%2)+x(1- 
x)*(105.72)(4Pi*0.5109989542)))]x,[0, 1]) 


Input interpretation: 





3 x 220.1377 
220.137 + ————— | 0.57721566 + 
3272 
‘1 0.511" 105.77 
{ 06 cane +x(1=- x) =e 
0 4 m= 0.510998952 42 0.510998952 


log(x) is the natural logarithm 
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Result: 
1897.52 
1897.52 


220.137+(((3(220.137)*2)/(322/2))) 
(0.57721566+integrate[In(((0.51142)/(4Pi*0.51099895%2)+x(1- 
x)*(105.72)(4Pi*0.5109989542)))]x,[0, 1]) -29 


Input interpretation: 


3 x 220.1377 
3272 


‘1 0.511° 105.77 
{ log} ———— +x(1-x)x —@—@~ > |xdx|-29 
0 42» 0.510998952 42 0.510998952 


log(x) is the natural logarithm 


220.137 + 0.57721566 + 





Result: 
1868.52 
1868.52 result very near to the mass of D meson 1869.61 


((220.137+(((3(220.137)°2)/(32n2))) 
(0.57721566+integrate[In(((0.51142)/(4Pi*0.51099895%2)+x(1- 
x)*(105.742)(4Pi*0.510998952)))]x,[0, 1])))*1/15 


Input interpretation: 


a 3 x 220.1377 
. + — 
3277 
‘1 0.5117 105.77 
0.572156 + | log) ——@—_—_—— + x(1-x)x ———— 
0 4 m= 0.510998952 42 0.510998952 
xax})~a/is 
log(x) is the natural logarithm 
Result: 
1.65404 


1.65404 result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/Gio1/5) = 1164.2696 i.e. 1.65578... 
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And again: 


34+1/golden ratiot+Pi((((V(10-2V5) -2)((v5- 
1))))*((220.137+(((3(220.137)*2)/(3222))) 
(0.57721566+integrate[In(((0.51142)/(4Pi*0.51099895%2)+x(1- 
x)*(105.742)/(4Pi*0.5 1099895%2)))]x,[0, 1]))) 


Input interpretation: 


1 V10-2¥V5 -2 3 x 220.1377 
34 + — +2 ————— | 220.137 + —————— |0.57721566 + 
b V5 -1 


0.5117 105.77 
| eg | t= 2 le 
Jo “(42% 0.51099895" 4 1 0.51099895" 
log(x) is the natural logarithm 


@ is the golden ratio 


Result: 
1728.08 
1728.08 This result is very near to the mass of candidate glueball f9(1710) scalar 


meson. Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an 
elliptic curve. The number 1728 is one less than the Hardy—Ramanujan number 1729 
(taxicab number) 


[3441/golden ratio+Pi((((V(10-2V5) -2) K(V5- 
1))))*((220.137+(((3(220.137)*2)/(3202))) 
(0.57721566+integrate[In(((0.51142)/(4Pi*0.51099895%2)+x(1- 
x)*(105.742)/(4Pi*0.5 1099895%2)))]x,[0, 1]))) 1/15 


58 


Input interpretation: 











V¥10-2V5 -2 
34 + — +m — 2 — 
b v5 -1 
3 x 220.1377 ‘1 0.5117 
220.137 + ————_ 057721566 + | log; ——————_ + 
32 2 0 4 2 0.51099895" 
105.77 
x (1 = x) x ———— |x dx }}]* (1/15) 
4m 0.510998952 
log(x) is the natural logarithm 
@ is the golden ratio 
Result: 
1.64376 


2 
1.64376 ~C(2)= - = 1.644934... 


From: 


Effective Einstein Cosmological Spaces for Non-Minimal Modified Gravity 
Emilio Elizalde and Sergiu I. Vacaru - arXiv:1310.6868v2 [math-ph] 29 Jun 2015 


We have that: 


We assume that the matter content of the universe can be approximated by a perfect fluid, 


~ 
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We assume that the density of matter p = p in ‘Ts (16) is the same as for a standard FLRW metric (17) and 
does not change under off-diagonal deformations with respect to N-adapted frames. For such configurations, 
©%, = (p —2A)6%, and B%, = (2A?—p A—54A?)5% 


pAd*,, where terms with A? compensate each other in 
4-d. We can write D,, Tas = 0, D, 'f ~ f/AR?_ e,A ~ 0, and (similarly) D,, 2f ~ 0, D, #f ~ 0, for Rag ~ 
Mas ~ Aéd,g, A = const, with respect to corresponding classes of N-adapted frames. Eqs. (21) transform into a 
system of nonholonomic nonlinear PDEs of type (24)-(27), R*, = 16%, with effective diagonalized source 


gu A yt enna 4 ant (42) 
a a ee alae 


For a stability analysis, the trace equations where (21) are multiplied by g#” are to be considered, namely 
—2f+(R +3D"D,) 'f+ (T+ 0) f+ (5D"D,T +D, DT” + ©) °f = «? T, (55) 
where !f := Of/OR, ?f := Of / OT and °f := 6f/AP, when P = R,sT% . Let us envisage a trace configuration 


We know that: 
? 8 7 
R? + ke? = "GR? R=-S | +3£)r, 
c* 
and 
3 (k _., 
— —— | —__+ H- 
Po 8nG fe ) 
1 [fk _, 
aa ear vee — 2q0)|- 
0 
For: 
Go > 1/2,k =+1 
qo= 0.5 , k=41 p= 9.9 = 10°° kg/m? (kilograms per cubic meter) 


G = 6.6743e-11 N*m‘2/ kg*2 


From the first equation, we obtain: 
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9.9* 10433 kg/m43 = 3/(8Pi*6.6743* 104-11 N m42/kg%2)*(1/x+(67.15 km/s/Mpc)‘2) 
9.9*10%33 = 3/(8Pi*6.6743* 10%-11)*(1/x+(67.15 )42) 


Input interpretation: 


33 3 1 2 
9.9. 10 = ——__— (- +67.15"] 
82 6.6743 107! \x 


Result: 


1 
9.9x 10° = 1.78845 x 10° (4509.12 ‘ - | 
x 


Plot: 


Alternate form assuming x is real: 


1.78845 x 10° - 
—— =9.9x10 


Alternate form: 


8.06432 x 10! x + 1.78845 x 10° 
a 


9.9x 10° = 
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Alternate form assuming x is positive: 
9.9x 10° x = 1.78845x 10° | 


Expanded forms: 


1.78845 x 10° 3 


9899 999 999 999 999 864717313 384120320 = + 8.06432 x 10° 


= 5535534007 833549 781073 920 


= le 


Solution: 
x = 1.80651x 10°" 


Ro = 1.80651*10° 
From the second equation, we obtain: 


-(((1/[(8Pi*6.6743e-11)]))) * 1/[(1.8065 Le-25)42+67.1542(1-2*0.8)] 
Input interpretation: 


l l 
81x 6.6743 10°!! (1.80651 « 10°75)* + 67.15? (1 - 2 0.8) 


Result: 
2.20349... x 10° 


p = 2.20349...*10° 
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For 


'f :— OF /OR, 2f := Of /OT and 3f := Of /OF 


1/12, 1/24, 1/48, A=1.1056e-52, «= ((((V(10-2V5) -2)((V5-1)))) = 82G; G= 
0.011303146014: f =1, we obtain: 


gaoAy Fyne ta_p tt pat 





mh) 


(1.1056e-52)/(1/12) + 1/(2* 1/12) + (2*(1.1056e-52)- ((1/((((W(10-2V5) -2) K(V5- 
1))))42))*(1.1056e-52)-2.20349e+5)*(1/24)/(1/12)+(2.20349e+5* 1. 1056e- 
52)*(1/48)/(1/12) 


12(1.1056e-52) + 1/(2* 1/12) + (2*(1.1056e-52)- ((1/((((W(10-2V5) -2) M(V5- 
1))))*2))*(1.1056e-52)-2.20349e+5)*(1/2)+(2.20349e+5* 1. 1056e-52)*(1/4) 


Input interpretation: 


1 
2 


12 1.1056» 107° + 





+ 


SIH 


1 
2 1.1056» 1072 — 





-52 s| 1 
1.1056. 10 — 2.20349 . 10 — + 
| ¥10-2V5 -2 2 
V5 -1 


ee” 
to 


(2.20349 « 10° x 1.1056 « 10°) 


le 


Result: 
~1.10168... x 10° 


-1.10168...*10° 
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233 / ((In(((12(1.1056e-52) + 1/(2*1/12) + (2*(1.1056e-52)- ((1/((((V(10-2N5) - 
2)((V5-1))))*2))*(1.1056e-52)-2.20349e+5)*(1/2)+(2.20349e+5* 1 .1056e- 


52)*(1/4))))))%2 


Input interpretation: 





233 / log”| 12x 1.1056» 10°” + 
2 


- 
to | 


1 


1 
2» 1.1056» 107° — 1.1056» 10°” — 2.20349. 10° - 





¥10-2V5 -2)° 
V5 -1 


5 -52 1 
(2.20349 10° x 1.1056 « 10°") x 


log(x) is the natural logarithm 


Result: 
1.39092... = 
0.812241... i 


Polar coordinates: 
r= 1.61071 , @=-0.52854 


1.61071 result that is a very good approximation to the value of the golden ratio 
1.618033988749... 


Or, for 1/64, 1/4096, 1/8192: 


(1.1056e-52)/(0.015625)+1/(2*0.015625)+(2*(1.1056e-52)-((1/((((N(10-2) - 


2)((N5-1))))*2))(1.1056e-52)- 
2.20349e+5)(0.000244140625)/(0.015625)+(2.20349e+5* 1.1056e- 


52)(0.000 1220703 125)/(0.015625) 
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Input interpretation: 


1.1056» 107° 1 
—_—_——_——_ + ———— + 
0.015625 2 0.015625 


1 


( v 10-25. =) 


2 1.1056 « 107°” — 1.1056» 107°” — 2.20349. 10° 





V5 -1 
0.000244140625 | 5 _59, 0.0001220703125 
——————— + (2.20349 « 10” « 1.1056 « 10°") x ———_—___——_ 
0.015625 0.015625 
Result: 
~3410.95... 
-3410.95.... 


Rational form: 


218301 
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-[(1.1056e-52)/(0.015625)+1/(2*0.015625)+(2(1.1056e-52)-((1/(((V(10-2V5) - 
2)K(V5-1)))*2))(1.1056e-52)- 

2.20349e+5)(0.000244 140625)/(0.015625)+(2.20349e+5*1.1056e- 
52)(0.0001220703125)/(0.015625)]*1/17 


Input interpretation: 


1.1056. 10°>2 1 
—| —————— + ——————__ + 
0.015625 2» 0.015625 


1 


2 1.1056 = 107°? - 1.1056» 10°” — 2.20349. 10° 


a= 
V¥10-2V5 -2 
| V5 -1 
0.000244140625 


0.015625 


-52) 0.0001220703125 


(2.20349 « 10° x 1.1056 » 10 
| 0.015625 


“(1/17) 
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Result: 
~ 1.586200... — 
0.2965121... i 


Polar coordinates: 
r = 1.61368 (radius), @=—2.95679 (an 


1.61368 result that is a very good approximation to the value of the golden ratio 
1.618033988749... 


We have that: 


[R + VR? - 4(144 —9c2)]/6(4+0), fore #4; 


R? = —-576 sq pd Y, c=12 


(((Sqrt(-576xyz)+sqrt(-576xyz-4(144-9* 1242)))))/((6(4+12))) 


Input: 
V -S76x yz + -576x y2-4(144-9% 127) 
6(4 + 12) 
Result: 


1 
5g (24 V-xY2 + ¥ 4608 - 576.x yz | 


Alternate forms: 


5 (V=xys +V8-xyz) 
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1 
V-xyz +2 V8-xys 


|e 





i 
— (24V-xyz+24vV8-xyz) 
96 ° 


Expanded form: 
1 
V-xyz+ 56 y 4608 - 576x yz 


Alternate forms assuming x, y, and z are positive 


= (V8=xys +iVxy2) 


le 





1 1 
96 V 4608 -576x yz +7ivxys2 


Roots: 


11O 


Properties as a function: 
Domain 


{(X, y, 2) ER? :xyz<0} 
Range 


1 
iIweR:wze-—|} 
v2 


Series expansion at x = 0: 


v2 


(Puiseux series) 


67 


x(y 2) - x" (y? 2”) - x (y? z*) - 5 x*(y* z*) 


: 1 
—+-Vx V-yz - 
= 16V2 512V¥2 8192V¥2 


R is the set of real numbers 


+ O(x°) 


524 288 V2 


Series expansion at x = 00: 


Vx V=xyz | va yt 2 = 8vx (iPr -o((2)) 
2Vvx iF eres (-x y 2)9? ere -xyz x 


(generalized Puiseux series) 
Partial derivatives: 


Voxyz - 24 


slag (24 Y= + v14608 - 576. y =)) = = 





24 V-xyz + y 4608 -576x yz) = =a 


aye 








else (24 V-xyz + y 4608 - 576x yz) = a 


Indefinite integral: 


1 
[og (24 V2 + ¥ 4608 - 576x y z ) dx = 


aad fet 


—|xV-xyz2 - stant 
yz 





Global minima: 


y -576x yz + -576x yz-4(144-9» 122) 
i fi, Wieden Gobi, Slcetdicet Aa nal Mdibsae 


2S 
6(4 + 12) J= = © 
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y -576x yz + -576x y2z-4(144-9 zai 1 





min{ O y=0 
6(4 + 12) ia 
y -576x yz + -576x yz-4(144 -9» 127) 1 

1 for z=0 
6(4 + 12) J3 


(((Sqrt(-576* 1 *2*3)+sqrt(-576* 1*2*3-4(144-9* 1242)))))/((6(44+12))) 


Input: 


V-576% 1% 2x3 + ¥ -576x1x2x3-4 (144-9 x 127) 


6(4 + 12) 


Result: 


= (24 V2 +241 V6) 
96 


Decimal approximation: 
0.353553390593273762200422 1810524245 19642417968844237018294169934... 
+ 
0.61237243569579452454932101867647284799 1486870164167532108173141... 
i 


Polar coordinates: 


r= ( adius), é= 


(all vit 


wWlas 


v2 


Polar forms: 


cos( 7) + ésin(2) 


x 
3 
v2 
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Approximate form 
Aix {3 


v2 





Alternate forms: 


~ (Vz +i V6) 
4 } 











14iV3 
2Vv2 





Minimal polynomial: 
4x 42x741 


Expanded form: 
1 1 |3 
+ J ras 
2v2 2 V2 


From: 





= (24 V2 +241 V6) 
96 | 
1/96 (24 sqrt(2) + 24 1 sqrt(6)) 


Input: 


= (24 V2 +241 V6) 
96 | 
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Decimal approximation: 

0.3535533905932737622004221810524245 19642417968844237018294169934... 
+ 

0.61237243569579452454932101867647284799 1486870164167532108173141... 
i 


Polar coordinates: 
sat fecal, ahell 

V2 3 
1/V2 


Polar forms: 


cos{ =) +i sin(=) 


v2 


Approximate form 


(ix)/3 
od 


V2 





Alternate forms: 


* (V2 +i V6) 
4 
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1+iV3 
2Vv2 


Minimal polynomial: 


4xi42x741 


Expanded form: 
ae 2 ip 
+ 3 _ 
2V2 2 2 


Indeed: 





Input interpretation: 
0.3535533905932737622004221810524245 19642417968844237018294169934 + 
0.61237243569579452454932101867647284799 1486870164167532108173141 i 


iis the imaginary unit 


Result: 

0.3535533905932737622004221810524245 19642417968844237018294169934... 
+ 

0.612372435695794524549321018676472847991486870164167532108173140... 
i 


Polar coordinates: 
r = 0.707106781186547524400844362104849039284835937688474036588339868 
(radius), @= 
1.047197551196597746154214461093 167628065723 1331250352736583 14864 


(angle) 


0.70710678.... 


Polar forms: 


0.707106781186547524400844362104849039284835937688474036588339868 
(cos( 
1.047197551196597746154214461093 167628065723 13312503527365831". 
4864) + i sin( 
1.047197551196597746154214461093 167628065723133125035273658". 
314864)) 
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0.707106781186547524400844362104849039284835937688474036588339868 
g1:047197551196597746154214461093 167628065723 133 1250352736583 14864 i 


Possible closed forms: 


b4(2) /8 
e . = 
0.707106781186547524400844362104849039284835937688474036588339868 


99536 


1 
v2 
0.707106781186547524400844362104849039284835937688474036588339868 


99536 


1 10902937 
— .| —_ 2 = 0.707106781186547551971 
35 175 686 


From 


V-576%1%2%3 + -576x1x2x3-4(144 -9x 127) 


6(4 + 12) 


1/(((1/4[(((Sqrt(-576* 1*2*3)+sqrt(-576* 1*2*3-4(144-9* 1242)))))/((6(4+12))) 
*1/((((V(10-2V5) -2) K(V5-1))))))) 


Input: 


I 
en 
| 

V-S76D2S +} -576.123-4(144-9 12) 
6 (4412) ek a ae 
V5-1 


le 
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Result: 


384 ( 10-2V5 -2] 


Decimal approximation: 
0.803496873170184234879889482443573434725037873638276309529 168570... 


1.391697408053485378929210348151973018535961 12793273097864264303... i 


Polar coordinates: 


(V2 - Vs- V5 


r= = 


Ces : 3 


So 
II 
| 


Polar coordinates: 
r = 1.6070 (radius), ~ — 1.0472 (angle) 


1.6070 result that is a good approximation to the value of the golden ratio 
1.618033988749... 


Polar forms: 


8 {V2 - ¥s- V5 }(cos(-) + isin(-)) 
- v5 -1 





Approximate form 


8 (v2 7 Vs-v5 Jen 
a 
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Alternate forms: 


5 [Yio-2v5 -2V5 +,/5(10-2V5) -2|(v2 1) 





2(-1*9 (1+ V5) (V2 -Vs-v5 | 





4 v2 (V 10-2V5 -2}ens 


V5 -1 


Minimal polynomial: 


x® 4512 x'4 + 215040 x!” + 23068672 x7" + 1949302784 x® + 
23 622320 128 x° + 225485 783040 x* + 549755813 888 x” + 1099511 627776 


Expanded forms: 


384 ¥10-2V5 - 768 
(V5 -1)(24V2+24iV6) (V5 -1)(24 V2 +24: V6) 





-V¥2 +iV6 -V10 +i 30 - 1 V300-60V5 - 
=i V60-12-V5 + =(V 100-20 v5 +V20-4V5 | 
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We have: 


In explicit form, we explain how the “non-conservation” problem can be solved for off-diagonal solutions 
with one Killing symmetry in the framework of f(R,T) theories generalizing certain constructions from [15]. 


aa 


Following a similar procedure as in Sect. I] of that work, but using the operator D instead of V, for f = f(R,T), 
and considering an N-adapted parametrization of the effective source YT = const , we prove that 


2. 1 omens ae _ des pe 
(1+ Portas = 58asD°T — (Tas + 843)D* In( *F) - D*G,5. (54) 


In these equations the values 2F = OF / OT and Bas = 4 —p&ag are used, with an energy-momentum tensor 

(16) for nonholonomic flows of a perfect fluid. In general, De Ts + 0 even for nonholonomic deformations of 
GR. Nevertheless, we can consider a subclass of off-diagonal configurations in f (R, T) gravity when ‘i (22) 
—> A (23) and 6? = A-"[6?| T| + fd¢ 68,| TJ result in f + f=R and effective R% a= = A6°; which admit 


LC-solutions with zero torsion. For such nonholonomic distributions with D 3 Vv; D°T os — i 0 and all 


From: 


Keon tee a a ee 
(1+ py Tas = 58asD°T — (Tyg + 948)D* In( 7f) — D° 0,3. 


1+(((E(((N(10-2V'5) -2) ((N5-1))) 2 / (@f/OT))))*(1.1056e-52) = 1/2*(1.1056e-52)-(- 
1-220349)*In(Of/0T)-(-2-220349) 


Input interpretation: 


EI 


< 1.1056 x 107? = 
f'(T) 


< 1.1056 « 10°°* - (-1 - 220349) log( f’(T)) - (-2 - 220 349) 


Nie | 


log(x) is the natural logarithm 


ODE classification: 
first-order linear ordinary differential equation 
Alternate form assuming T is real: 


4.04915 x 107°” 


log( f'(T))+1= 
af (7) f(T) 
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Alternate forms: 


4.04915 x 107°” 





log( f’(T))+1= 
8.92229 x 10° ; 
i — oe 220350 log( f’(T)) + 220351 





f'(T) + 8.92229 x 1074 


= 220350 (log/ f’(T)) + 1. 
OD (log(f"(T)) + 1.) 


Differential equation solution: 


f(T) = cy + 0.36788 T 


integrate f(T) = c_1 + 0.36788 T 


Indefinite integral: 


| (cy + 0.36788 T) dT = c, T + 0.18394 T? 
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Contour plot: 


3 





Alternate forms of the integral: 


0.00002 T (50000 c; + 9197 T) + constant 





0.18394 T (5.43656 c, + T) + constant 


T (Cy + 0.18394 T) + constant 


Alternate form assuming T and c_1 are real: 


C, T + 0.18394 T? + 0+ constant 
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For c; and T equal to 2, we obtain: 


22 + 0.18394 #242 


Input: 

22+ 0.18394 » 2” 
Result: 

4.73576 

4.73576 = T 
From which: 


(2*2 + 0.18394 *242)4(1/Pi) 


Input: 


a 2 
2% 2 + 0.18394 x 2 


Result: 
1.640526... 


2 
1.640526..2 C2) = - = 1.644934... 


Alternative representations: 


V2» 240.18394. 2? =" V 4.73576 





V 2» 24 0.18394 «2? = 4.735767 M{éloat-)) 





P) cos~! (-1) 
V 2. 2+ 0.18394 2? = V 4.73576 
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Series representations: 


“Tire 


(-1 


4 Xho} 2k 
V 2. 240.18394. 2? = V 4.73576 











er 
—2+2 yp e 
Jk 
V 2» 240.18394. 27 = V 4.73576 
-k ; 
Ifo 2 cess) ky 


0 k 
V 2. 2+0.18394. 27 = Vv 4.73576 


Integral representations: 





x | Mal 1-12 
V2-2+0.18394-2 =e Levi a) 





roo Sin(t) 
V2. 240,18304 2? = 9 7/(b° 4) 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to 7 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6434 = eV _ 944 976e-7V™ _..., 
649° = 4096e-7V? 4... 
so that 
64(g34 + g24) = eV” — 24 4 4372e-7Y™ 4 ... = 64{(1 + V2)? 4 (1 — V2)7}. 
Hence 
e™V® _ 9508951.9982.... 
Again 
Gaz = (6 + V37)?, 
64GH = ot¥™ 4044 276e*V% 4. 
64G37 24 — 4096e-7 V3" _ 
so that 
64(G24 + G24) = eV 4 94 4 4372e-*V _ ... = 64{(6 + V37)® + (6 — V37)5}. 
Hence 


e™V37 — 199148647.999978 . 


Similarly, from 





958 = 
we obtain 
54+V%\" (5—V%\" 
B 5 + 5 
64(g24 + ga24) = e* V8 _ 24 + 4372e-7V8 4... = 64 (=) + (=) 
Hence 


em V8 — 94591257751.99999982.... 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


a(P) 1,2 
Tem? - Bh e—2(8—p)C +282 o 
YE 
/ 
2 2 pi?) 9(8 C42 g\P) 
h?(p + 1 — —£ )e-2-P)C+2E oO 
= YE 
: Sey 
i6¢ve°"? — —*—— ___# 


(7 — p) 





h2 2B) () 
9 =) y < “VE —9(R— 7498 6 
(A’)? = ke 2A re 7—p 4 E e 2(8—p)C+28;" ¢ 


16(p + 1) YE 


we have obtained, from the results almost equals of the equations, putting 


4096e"''® instead of 


P —2(8—p)C+2B)P ¢ 


a new possible mathematical connection between the two exponentials. Thence, also 


the values concerning p, C, f; and ¢ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fg= 1/2: 


eSCth = 4096e-7V18 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mV 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 


For 


83 


exp((-Pi*sqrt(18)) we obtain: 


Input: 


an(-2V78) 


Exact result: 


-3V¥20 
e 


Decimal approximation: 
1.6272016226072509292942156739117979541838581136954016... x 10-° 


1.6272016... * 10° 
Property: 
-3V2 ™ i. a transcendental number 
Series representations: 
E17 * (27) 2) 


— - rk 
-rv 18 aV17 
e =e 


V7 Col Cah : 


m Lito Res,_1,; 17% r-2 = 


en 18 = exp 





L 
rhe) 


-1V¥18 
e"*™* =exp|- — 
2Via 





Now, we have the following calculations: 


e+ = 4096e-7V18 


e-™V18 — 1 6272016... * 10%-6 
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from which: 


1 -6C+o _ * 1A. 
ra = 1.6272016... * 104-6 


0.000244140625 e~8°+# = e—"VI8 — 16272016... * 10-6 


Now: 
In(e-"v78 ) — —13.328648814475 = —nV18 


And: 


(1.6272016* 10*-6) *1/ (0.000244140625) 


Input interpretation: 
1.6272016 1 


10° 0.000244140625 





Result: 
0.0066650177536 


0.006665017... 
Thence: 


0.000244140625 e~8Ct# = e-mvT8 


Dividing both sides by 0.000244140625, we obtain: 


0.000244140625  _6c4@ _ 1 _nv18 
0.000244140625 ~ 0.000244140625 
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et = (0066650177536 


((((exp((-Pi*sqrt(18)))))))*1/0.000244 140625 


Input interpretation: 


exp(-7 V 18 | 


0.000244140625 
Result: 
0.00666501785... 


0.00666501785... 


Series representations: 











exp|—7 V 18 } oo + iL 
——$—__— = 4096 = 17 17 3 
0.000244141 =p 2 : 

ee Anse Vi7 vt al (-2), 
FLAG A AAA exp] — S17 SN 2ik 
0.000244141 Ned 2 ki 

ak wd —sp{ 1 _ 

exp{—7 18 } m Lig Res, 1,; i? r( ; s)T(s) 
————_— = 4096 exp} - 2 

0.000244141 OVE 
Now: 
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e+ = (0066650177536 


exp(-n V'18 ] 


0.000244140625 = 


-tV¥18 1 
0.000244140625 


= 0.00666501785... 
From: 


In(0.00666501784619) 
Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 
log(0.006665017846190000) = log,(0.006665017846190000) 
log(0.006665017846 190000) = logia) log,,(0.006665017846190000) 


log(0.006665017846 190000) = —Li;(0.993334982153810000) 


Series representations: 


© (~ 1) (-0.993334982153810000)' 
logi0.006665017846190000) = - 5° ————=—- 


k=1 


87 


0.006665017846190000 - 
log(0.006665017846190000) = 2éx | | + 
ris 


* (—1)* (0.006665017846190000 — x) x* 


logix) - ) << for x <0 
k=1 


0.006665017846190000 - 1 
log(0.006665017846190000) = _—_—_— | log{ —}+ 
ris 
arg(0.006665017846190000 — zo) 


2a 
& (-1) (0.006665017846190000 — zo) zo* 


2 k 


k=1 


Zo 


log(zo) + log(zo) - 


Integral representation: 


*0.0066650 17846190000 1 
log(0.006665017846190000) = | vat 
“1 


In conclusion: 
—6C + @ = —5.010882647757... 


and for C = 1, we obtain: 


@ = —5.010882647757 + 6 = 0.989117352243=¢@ 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 


a 





5 i 
=] - __*§ ____ = 0,95 68666373 
Vig-1)Vv5 -9+1 1+—*___ 
i 
a" 
1+ 
1+. 
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==: 
V5 -2V5 








a 9991 104684 
v5 -p+1 1 ae ae 
3 os 1 P - e375 
+ et75 
1+ 
1+... 


(http://www. bitman.name/math/article/102/109/) 


The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


vy | 3 me = 1500 | 0979 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))*1/512 


Input interpretation: 





Result: 
0.99040073270864402755097375571330141546073279617855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 
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cH 
V5 -2J5 





so  ] ~ _________ = 29,9991 104684 
VS - i ; en27v5 
i ols 1 QP - e3av5 
r ets 
1+ 
1+... 


From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 


We have: 
e2e - 2€e2 
14/1 - fe 
h ¢c7 40 42 d i 94 
= — = [2 (: + 4/1 x -) ~ sre] (2.7) 
(1 + ,/1 - 2°) 
For 
T = 18 
c= 
we obtain: 


(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(Pi)*2*e%(2*0.989 1 17352243))))) 


Input interpretation: 
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2 Ps .989117352243/2 


_ 1. 16 (2.0,989117352243 
1+ J 1 sXe 


Result: 
0.83941881822... — 
1.4311851867... i 


Polar coordinates: 
r = 1.65919106525 (radius), @=-59.607521917° (angle) 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = (Gsos/G101 ay = 1164.2696 i.e. 1.65578... 


Series representations: 


2 .9891173522430000/2 


16¢2 0.98911 73522430000 


1+,J/1- a2 


2 0 49455867612 15000 


1+ 3 


3x2 


e) 9782347044 86000 e) 978234 704486000 \-k 
Se Lele | 


ww le 
_—_ 


2 Pu .9891173522430000/2 


16¢2 0.98911 73522430000 


1+,/1- a2 


2 0 49455867612 15000 


ay el 978234 704486000 \-k 
“16 -* 


(4), 


1 16 ¢ 978234 704486000 
+ ——— 
= 


ki 


989 ! 
2 e0:9891173522430000/2 
16¢2 0.98911 73522430000 


3n2 
2 049455867612 15000 


cu (-}}, (2-"* 


1+,/1- 


1.9782347044 86000 f 
aa 70} 70 
k! 


1+V 20 ye 


for (not (Zp €R and -w<2Z9s0 ) 
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From 


We obtain: 


e(4*0.989117352243) / (((1+sqrt(1 -1/3*16/(Pi)42*e%(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3*16/(Pi)42*e%(2*0.989 1 17352243 )))+5* 16/(Pi)*2*e%(2*0.989 1 17352243)] 


Input interpretation: 


e* 0.989117352243 


7 


6 2.0.9891173522¢ 
[i+ a-3 cae 


16 9.9.080117352243 16 9.9.080117352243 
+5x ze 











Result: 
50.84107889... - 
20.34506335... i 


Polar coordinates: 
r = 54.76072411 @ = -—21.80979492° 


3 


54.76072411..... 


Series representations: 
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16 ¢2  0:9891173522430000 oyive se 16 ¢2 » 9:9891173522430000 
42}1+ 
yi gg 
* 0.9891173522430000 / 1 16 gee ne 
> 
yi- ge 


‘ 9 9 2 C i) 
2140 e 934704113458000 +21 e 5 6469408972000 x +21 e 5646040 8972000 x 


l6e 1,978234704486000 oo e} .97823470448 6000 1 

i os 2 
» Cals Hay 
l6e 1.97823470448 6000 ¥(2} e} .97823470448 6000 | | 
2 
ad Be (re a a 2 | 


e 0,.9891173522430000 3 16 RxD 0.9891173522430000 
42}1+ 
gg 
& 0,.9891173522430000 
Pas 0.9891173522430000 
/ 1+ 
ae! 


s oO o 2 i) 
2140 e 934704113458000 +21 e 5646940 8972000 x +21 e 5646940 8972000 x 


= al a 4 
16 1.978234704486000 patie) CY Ch a (-2} ‘| 
\ 3x7 er k! 
- cissastntatenest 
ali. 16 ¢1:978234704486000 § Ca) CE Cah (-=] (-£ ar 
2 Pepi, a ae Ea 
\ 37° har k! 
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42 


l6e 2 0.9891173522430000 
1+,{| 1 - ————————_ 
dl poy) a ee 0.9891173522430000 eee 

Ps ainda | 


9 =) =) .*) oO 
40 e 34704113458000 +21 e 5646940 8972000 x +21 e 5646940 8972000 


| 











3 l6e 2 =< 


2 














-1.978234 704486000 ko oy 
wo (-1)* (- }, (1-7 - Zo) zor 
Vm) a / 
-1.978234704486000 7 
ow (-1} (-+) (1-3 ~zo) zoe 
pve ss | ak a ’ - | 
for (not (zp €R and -~«< 
From which: 


e(4*0.989117352243) / (((1+sqrt(1 -1/3* 16/(Pi)*42*e4(2*0.989 1 17352243)))))*7 
[42(1+sqrt(1- 
1/3* 16/(P1)42*e%(2*0.989 1 17352243 )))+5* 16/(Pi)42*e%(2*0.989 1 17352243) ]* 1/34 


Input interpretation: 


e’ 0.989117352243 


1, 16 0.989117352243 
(us Ji-4 4 2ommumsne | | 
fers J1- 2.28 rorwnrsae |, 3 2" 0-989117352243 i 
3 34 


Result: 
1.495325850... — 
0.5983842161... i 


Polar coordinates: 
r = 1.610609533 (radius), @ = —21.80979492° (angle) 


1.610609533.... result that is a good approximation to the value of the golden ratio 
1.618033988749... 
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Series representations: 


Ht 


Pa 0.9891173522430000 / 34/14 





16 e 0.9891173522430000 





5» 16 e 0.9891173522430000 


1- + 


3x re 





Taian oar mae 2. 0.9891173522430000 | | 


5.934704113458000 3.956469408972000 n 3.956469408972000 n 


40 e +2le 


16 @1:978234704486000 oo - 3 \k e1:978234704486000 -k yl 
=n nk — _ ee oe ooo 2 
st yl a —] (2)V 


+2le 


7 


16 @1:978234704486000 oO. 3 \k e):978234704486000 -k fl 
rag | -1SeONE (ap (_ ermine +2) 
k 


37 


4\46 re 





16 e 0.9891173522430000 5x16 e 0.9891173522430000 


7s 


31 a 


0.9891173522430000 
Pi. 11735224 / 34/14 





ner 2. 0.9891173522430000 — - 


5.934704113458000 3.956469408972000 x 3.956469408972000 x 


40e +2le 


1.978234704486000 \_k 1 
¢1:978234704486000 2 (- eee maeaees | (- *, 
a , 
: / 


1.978234704486000 \_& 1 
eraser Ms 


ie? \  *@ lS CN hk 


k! 


+2le 


¢1-978234704486000 > peel 
177° |14+.| - 


95 





16 e 0.9891173522430000 


37 


0.9891173522430000 
ef 11735224 / 34}14 


5.934704113458000 
40 e 


oo (—1)* = 1-3 
ov 2, i e| 
o (-1)* (- 4) (1- 
rw h vas ei 2| 


for (not (Zp ER and -«< Zp 


Now, we have: 


_2 
2c 2€e 2 


1+ 4/1 + Sfer? 


h2 


For: 

E=1 
Pre ts 
Ante 


@ = 0.989117352243 


+ 





3.9 972000 
$2 nan 8 


—4¢ A 
—— E ( + 4/1 + $26) _ incr : 
! + Vl + fers] 


5 16e2 0.9891173522430000 


aa 


Mee 2. 0.9891173522430000 —| 7 


3.9 972000 
me 


el 978234704486000 


-1.978234704486000 ) 
- zoK 
eA gey gg 70 
k! 


(2.9) 


(2.10) 
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From 


topo 


e2e = 2€e7 
1+ \/1 + Sper 


we obtain: 


((2*e%(-0.989117352243/2))) / 
((((1+sqrt(((1+1/3*(4Pi%2)/25 *e*(2*0.989 1 17352243)))))))) 


Input interpretation: 


2 oe 0 9891 17352243/2 


14+./1 +3 = (4x7))¢? 0.989117352243 


Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


Ie ~0.9891173522430000/2 


aia or ech apeianerees )e2 » 0.98911 73522430000 
3425 
ae | 4 1 979224704886000 52 1-978234704486000 2 S(Fh 


2¢ ~0.9891173522430000/2 


adi A os uealaoatrmnlaeonaed 2) -2  0.9891173522430000 
ae aiccenama 1,978234704486000 _2 (-2)' (e 1,97823470448 6000 yt ( fey BC ulicechialilaeal 2 Ba ae" 


7 a 0.4945586761215000 








= 0.4945586761215000 
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2¢ ~0.9891173522430000/2 


(4.72) 2 0.98911 73522430000 
ee lal » eae ee 


1+,/ 1 
3.25 


2 


. 1.978234 704486000 _2 Eos 
ak E) (1st HO 


75 70} *0 


0.4945586761215000 Vf es 
e h. Zo = 7 


for (not (Z> ER and -co 


From which: 


1+1/(((4((2*e%(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25 *e*(2*0.989 1 17352243))))))))))) 


Input interpretation: 
1 


1+ . 
ee .?..—_—_ ws,» 
Py,1/L 2)) .20.98911 7352243 
Hy) 143 (56 (4a je 
Result: 


1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 
following Ramanujan’s class invariant Q = (Gsos /Gi01 ay = 1164.2696 i.e. 
1.65578... 


Indeed: 
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1/4 
Gsos = P~1/4Q1/6 =(V5 4 2)1/? (4) (V101 + 10)'/4 


1/6 


x (asovs + 29/101) + \/ 169440 + 7540V505 


Thus, it remains to show that 


/113 + 5/505 [105+ 5v505 5 =) 
(130V5+29V 101) +1/ 169440 + 7540 Vie roan -( “ = 


which is straightforward. 


a 
( (es) = 1,65578... 





Series representations: 


1 
4 (2 e70.9891173522430000/2 } 


(ee \e2  0.9891173522430000 
3.25 


049455867612 15000 


1+ 


1,97823470448 6000 
1 040455867612 15000 4e r 


1+ ————————_ + 
8 8 75 
y 75 1.978234704486000 _2\-* : 
ry (e ris ) 
k= k 


1 
4 (2 e70-9891173522430000/2 } 


(4 n2 je? 0.98911 73522430000 
1+ 14.25 CO Ts 


0.4945586761215000 4 
e 0.4945586761215000 
1 +t -e 


8 8 75 
; (- 3 \‘ (¢1.978234704486000 yk (- 1 ), 
k! 


k=0 


1+ 


4 ¢}:97823470448 6000 3 


1 049455867612 15000 


¢. 
4(2 eee) 8 





I 
| (442) 2 0.9891173522430000 
14 1+ - 





325 
el 978234704486000 ~2 


» (-1 (-3}, (1+? zo) _— 


1 0.4045586761215000 Fa, . 2 75 = 
' 

8 a k! 

for {not (Zo ER and -o 
And from 
h? ae A, 
kt E (: + 4/14 0) 7 act] ; 
c + V1 + er] 


we obtain: 


e(-4*0.989 117352243) / [1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243)))]*7 * 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243)))- 
13*(4Pi%2)/25*e(2*0.989 1 17352243) ] 


Input interpretation: 


et 0.989117352243 
7 
1/1 . 989 
E + 14+ : = (4n7))e? 0.989117352243 | 


a ee 
1+—-|— (42°) 
i 





[+2 E A Je 0.989117352243 _ 44 (== (4.x? )Je? ttl | 
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Result: 
-—0.034547055658... 


-0.034547055658... 


Series representations: 


a ——————e 2 0.9891173522430000 
47/14 = (te ) je 2 0.9891173522430000 
3.25 
7 
inher ibeeieies (4.27) e? 0,.9891173522430000 
e —_ / 1+ 1+ 3.95. = 


—) =) =) 
_1142]-25 e 7823470448 6000 +52 e 5 646940 8972000 x _ 


4 ¢ 97823470448 6000 3 


75 


.97823470448 6000 
Be! 82347044 


1 


a(F) | 1.978234704486000 7*)* | 3 / 25 ¢5:934704113458000 
k 


h. | #s 4e crbialaaca ans “5 (=) e .97823470448 6000 x)" 


101 


a 


ill 


2) 2. 0.9891173522430000 
4211+./14 2) C shaiserawariacaas i (4x7) 13 ¢#*0.9991173522430000 
3.25 25 


(412)? 0.9891173522430000 

—4 0.9891173522430000 

e 1+ ,| 1+ —_———_ 
3% 25 


| [= @ 197823470448 6000 +52 ¢3:956469408972000 x 7 


4 ¢):978234704486000 12 
75 
75 \K » 1,978234704486000 _2\-k (1 
= (-F) 7) aa 


Se 1.97823470448 6000 
k=0 


/ 75\k 16 -k { ‘4 
-_ 4 ¢}978234704486000 | 2 5 (-2) (e1:978234704486000 2) (-2), 
75 k! 
k=0 


989 
(4 x) e 0,.9891173522430000 


i?) 
/ es 34704113458000 


42]1+,) 1+ 


| 


| 








(4.x )13e 2 0,9891173522430000 
3x25 ~ 25 


7 
(4 1) 2. 0.9891173522430000 

-4  0,9891173522430000 e 

e 1+.{ 14 —— 

3.25 


rs) 3 c 6 
42 |-25 es 7823470448 6000 +52 e 5646940 8972000 x ~95 el 7823470448 6000 








( uk (-2), (1+ el 978234704486000 ~2 


fe We 


e .934704113458000 


el 978234 704486000 _2 


os gt CH (4 eS of at 


k! 





for (not (Zo ER and -w< Zs 0) 


From which: 


AT *1/(((-1/(((((e(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e%(2*0.989 1 17352243))])))))))) 
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Input interpretation: 


e 0.989117352243 
47|-|1 / 1 / 


7 
ian (2 sa 0.989117352243 
3 \25 


[22 f + 1+3 iy all ¢270.989117352243 


13(= (4x *)Je aia 
25 


Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


. | 2 0,9891173522430000 
= 47/1 / 74 0.9891173522430000 : h. 1+ (4x°)e 3 _ 


i (4 x) 13 e 0.9891173522430000 I) 
25 


Re os Paramore 2 0.9891173522430000 | |- 


3% 25 


1974|-25 @ 1:978234704486000 +52 ¢3:956469408972000 x = 


1.97823470448 6000 
1.978234704486000 | 4€ x 
25 e — 


(2) 1.978234704486000 y* (3 / 95 ¢3:934704113458000 
4 


k=0 
7 


au 


4e 1.97823470448 6000 3 


75 s -k 
1+ — = ¥(4 ; cecal 7) | 


Nie 


k=0 
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| 2 0.980117352243 
- 47 | ue 0.9891173522430000 c +./14 (4x°)e — — “at 7 


= (47°) 13 ¢2  0:9891173522430000 | / 


P| cebaaiabarooieas x2) ¢2 *0.9891173522430000 
3% 25 


1974]-25 @1'978234704486000 +52 ¢3:956469408972000 x _ 


4e 1.97823470448 6000 r 


75 
_ 73 (e1.978234704486000 2)-k L 1 \ 


2 
Be 1,97823470448 6000 


5.934704113458000 
/|25¢ 4704113458 


k=0 
75)k , 1.978234704486000 _2)-k (_1) \’ 
i. 4 ¢1:978234704486000 2 5 (-2) (e x) (-3), 
75 an k! 
| 2 0.989117352243 
iy 47 | |e 0.9891173522430000 c Pam ce (4x)e — — sais 7 


ae (4 x) 13 ¢2 | 0:9891173522430000 | / 
25 


falar eee x2) 2 *0.9891173522430000 
3x25 


1974 |-25 197823470448 6000 +52 g3'956469408972000 x -35 197823470448 6000 


e) 978234704486000 _2 


fw ROLE ool \) - 


' 
k=0 ks 
¢5:934704113458000 
4 el 978234704486000 _2 k 7 
lz 0 CIF (- }, (1+ ‘ 75 . - 20) mi 
1+ 2 y 
for (not (Zo €R and -«< Zo s 0)| 
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And again: 


32((((e*(-4*0.989 117352243) / 

[1+sqrt(((1+1/3* (4P1%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e%(2*0.989 1 17352243))])))) 


Input interpretation: 


e-40.989117352243 
32 


1/jl1 ¥; 2 20.9891173522¢ 
1+ f1+3 (Ln le 0.98911735 *| 





42114 i ‘ee 1 (— (42°) |e? 0.989117352243 _ 13(— (4x7) Je? 0.989117352243 
3\25 ° 25 | 


Result: 
~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... is very near to the value of Cosmological 
Constant, less 10° , thence 1.1056, with minus sign 
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Series representations: 


(4 x ) e 0.9891173522430000 


BD gO PESTS | 49 11 + | 1 ce 
3.25 


i (4 x*) 13 ¢2 | 0:9891173522430000 } / 
25 


(427) e? 0.9891173522430000 


. ——————————————— 
3.25 


_111344]-25 197823470448 6000 +52 ¢3:956469408972000 r as 


9° 
4e}5 7823470448 6000 r 


25 ¢} 97823470448 6000 
75 


oo 1 \ 

x (=) oe x \* | 2 / 25 o3934704113458000 
4 k 

k=0 


7 
1+ = fannie cece > (=) (eee a i 
2 k=0 - 


aN Ie 
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_ (4x7) e? 0.9891173522430000 
32 Pio, 0.9891173522430000 42}14 1+ 


3» 25 


i (4 w )13 2 | 0-9891173522430000 | / 
25 


Z 
(417) e? 0.9891173522430000 


i? te 
3» 25 


1] 1344 | 25 ¢1:978234704486000 | 5 ,,3.956469408972000 2 _ 


4e 1.97823470448 6000 3 


75 
© (- = \ eon \* (- sh 5.934704113458000 
ar oe || oe 


k=0 
75 \K » 1.978234704486000 _2\-k (_1) )" 
. 4 ¢1:978234704486000 2 5 (-2} (e ) (-3), 
75 er k! 


(4x7) e? 0.9891173522430000 
 —— 


Se 1.97823470448 6000 


32 et | 9.9891173522430000 | 45} 4, 
3x25 


ai (417) 13 ¢2 | 0:9891173522430000 / 
25 


(4x7) e? 0.9891173522430000 
eo ee ae i 
3.25 


_111344 |-25 197823470448 6000 +52 ¢3:956469408972000 x _95 @ 197823470448 6000 


© (1 (-3), | 
V zo > 2 ™ 75 
¢°:934704113458000 


1.978234704486000 _2 k 
13 -z0) zoK 
/ 25 


i (AK Es (1 4, 4e1.978234704406000 52 | 4yY 


inves = Zo 
k=0 


k! 
for (not (Zo €R and -w< Zo s 0)} 
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And: 
-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243))))]*7 * 


[42(1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e%(2*0.989 1 17352243))])))) 145 


Input interpretation: 


oe 0.989117352243 








-|32 J 
1+: 1 (4 72) 2 0,080117352243 | 
3la5\o °F 
42 l+y ese [se (427))¢? 0.989117352243 _ 
3\25° ' 
5 
13 (= (4 r)) 0,980117352243 | 
25 ° 

Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G101 el = 1164.2696 i.e. 1.65578... 
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Series representations: 


(4 x ) e 0.9891173522430000 


See ee ee 
3x25 


ai (4 x ) 13 e 0.9891173522430000 a 


il ee x2) e2 * 0.9891173522430000 
ax25 


e 1:97823470448 6000 x 
4385 270 057 140 224 | -25 +52 ¢1978234704486000 52 _ 95 = 


=, (75 ¥ + 1.078234704486000 _2 | 
> (F) & “J (3 \ 
k=0 i 


9765 625 @ 197823470448 6000 ; Se 


. (=) ae Z y | : 
k=0 k 
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| 2 0.9891173522430000 
_|132 Ps 0.9891173522430000 42 + 1+ (4x°)e eT _ 


= (4 x) 13 e 0.9891173522430000 | 


Ps |, mioaiebaiecaie 2. 0.9891173522430000 


3x25 


4 @ }:978234704486000 re 


75 


ow 


4385 270 057 140 224 | -25 +52 ¢1:978234704486000 52 _ oc 
» / 


eee 60 


(- 73) le 1.97823470448 6000 xy ( ay 


k 5 


» ki 


k=0 


| 2 0.9891173522430000 
_|132 wee 0.9891173522430000 c wa Ge (4x7)e Seer = 


= ( 4x) 13 62 0:9891173522430000 I / 


ee ee x2) 2 *0.9891173522430000 
3.25 


4 385 270 057 140 224 |-25 +52 ¢!978234704486000 52 _ 


(- 4 ¢! 978234704486000 _2 k -k 5 
k 


oe) 


wo (-1$ 


5 Vm0 ). 


9 765 625 ¢ 19-7823470448 6000 


« CIF E 1) (1+ 42 - ast 35 


1+¥%0 D) a 


for (not (Zo €R and -«< Zo $ 0)} 
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We obtain also: 
-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243))))|47 * 


[42(1+sqrt(((1+1/3*(4P1%2)/25*e*(2*0.989 1 17352243))))- 
13*(4Pi*2)/25*e%(2*0.989 1 17352243))]))))]41/2 


Input interpretation: 


e* 0.989117352243 





— ||32 : 

TY 

1 (1 (4 72)) 92°9- 73522 
\ [i+ jas 35 (47 Je 0.98911735 *| 
42 1+ f14e (= (4 n)\e? 0.989117352243 _ 
3 \25 © 
13 (= (4 n) |e? 0.989117352243 
25° 

Result: 
-0 


1.0514303501... i 
Polar coordinates: 


r = 1.05143035007 » 8=-90° 


1.05 143035007 
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Series representations: 


| 2 0.9891173522430000 
[> -—* 0.9891173522430000 42 + 1+ (47°)e <= = 


= (4 x) 13 e 0.9891173522430000 ot 


A co (ied mabaaias x2) e# <0.9891173522430000 
325 


4 ¢)-978234704486000 x 


75 


95592 @ 1:97823470448 6000 x +25 


eal 1.97823470448 6000 *)* [: Y ¢3:956469408972000 


. [emma 58 By 1:97823470448 6000 y* | | 


wh le 
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| 2 0.9891173522430000 
— ||] 92 et» 0.9891173522430000 c h. 1, Ane 3 = 


A) (4 x) 13 ¢2 | 9:9891173522430000 a / 
25 


Pe 8 | siamaaiadier ie peicice 2. 0,9891173522430000 
3.25 a ee 


4 ¢}-978234704486000 rw 


75 


25-52 197823470448 6000 x 425 


ao 


y? =) 


Es eae aes “ re 4e 1.97823470448 6000 rw 


_ 75 (e 1,97823470448 6000 xy ( 


> 7 mak 


k=0 


k 


7 


(4x7) e 0.9891173522430000 


— |] ] 92 oF 0.9891173522430000 | 45] 4 
3.25 


x (4 x) 13 e 0.9891173522430000 I) 


(41) e? 0.9891173522430000 ' 
1+,{1+ ——__—____ | |= 
3.25 


- 21 25-52 197823470448 6000 x + 


= CUE (3), (1+ 4-20) ast 
25 20 2 k! . / 
@3'9598469408972000 
« (-1* ekki) A 
ve § (- }. ( + = ) 6 
for (not (Zo €R and -«< Zo $ 0) 
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1 / -[32((((e(-4*0.989 117352243) / 

[1 +sqrt(((1+1/3*(4Pi42)/25*e%(2*0.9891 17352243)))) 97 * 
[42(1+sqrt(((1+1/3*(4Pi*2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi42)/25*e%(2*0.9891 17352243))])))) 91/2 


Input interpretation: 


e-4:0.989117352243 
-|1/] |}32 
/ 7 


ll es 
\ +y 1+ 2 (2 (4x7)) e? 0.989117352243 | 





ar eee ER) 
42}1+ i 1+- [= (42°) |e? 0,989117352243 _ 
3\25° , 
13 | a (47° )Je? 0.989117352243 
25 ° 


Result: 
0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 lius), @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is aresult very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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a 


5 -x 
=1-—_*__ = 0.956 8666373 
(9 ae pt! i 
e-* 
ip 
i 
ie 


Series representations: 


989 
(4x7) e 0.9891173522430000 


2 1/ 32 et | 0-9891173522430000 Janly 4, (14 7 
3x25 


x (4 x) 13 e 0.9891173522430000 | / 


(4 r ) Ps 0.9891173522430000 y 
1+.) ——_—______- = 
3.25 


9° 
415 7823470448 6000 re 


75 
2 (Cee y* [: a 


5 iain a 1.978234704486000 2 
¢3-956469408972000 1+ 
1 
py = 75 (e 1.97823470448 6000 x)" | 
4 


/ ye 25 — 52 ¢ 1 978234704486000 2 | oc 


k=0 
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989117352243 
2 | 32 ot 0.9891173522430000 c er a0 Liat ; 


= (4 x) 13 @ 0.9891173522430000 ] / 


(427) e? 0.9891173522430000 i 
De A es = 
3.25 


4 ¢)-978234704486000 r 


75 


i A / 


e .95646940 8972000 —= 


(-2)' le 1.97823470448 6000 a*y* ( (-2), | 


= 5 / Jar. |{lo5 —52 ¢1978234704486000 2 | oc 


> k 
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2. 0.9891173522430000 
=| / 32 e+ | 0.9891173522430000 | yn], 4, 144 (42) ¢? 0.9891173522430000 ; 1 
3.25 25 


(4 r) 13 e — 


(4x7) e? 0.9891173522430000 i 
142) 34 eee = 
3.25 


-|5 / 8/21 [ Sig a eae a 


© (UF (-) (1 4, 441,978234704406000 52 - 20)" ak 


oe 


k=0 


en 6460408972000 


ty > 
k=0 


fat a (1 _4e Sree sooo <i - 2)" ak i] 


k! 


for (not (Zo €R and -«o< Zo < 0)! 


From the previous expression 


e* 0.989117352243 


7 
1+./142 (2 (4x?))¢? 0.989117352243 
3 \25 
42114 A ‘ 1 (=. (42°))¢” 0,989117352243 _ 4 (=. (427)? 0,989117352243 
3\25 25 


= -0.034547055658... 


we have also: 
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1+1/(((4((2*e%(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4Pi%2)/25 *e%(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
1 + ————______———— - 0.034547055658 
4 2 -0.989117352243/2 


—— 
| Lil. 2 0.989117352243 
mS 1+3 tae l4n \)e? 


Result: 
1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———__.....—..— - 0.0345470556580000 = 
4 (2 ¢-0-9891173522430000/2) 


———— 
| (452) _2 » 0.9891173522430000 
14, 14¢-———_____ 


\ 3.25 
0 49455867612 15000 1 
0.9654529443420000 + ——_-- gf 2088506761215000 
4 ¢ 97823470448 6000 rw oo (= [e197s2s4704286000 2 * | : | 
75 ala k 
1 
1 + ———_____________. _ 0.0345470556580000 = 


4 (2 ¢-0.9891173522430000/2 ) 


——_—_—_—_—— ee 
| (4n2)_2 » 0.9891173522430000 


a 1+ axaE 


0.4945586761215000 1 


0.9654529443420000 + —_____ + 


ss (- 3 \ (¢1.978234704486000 x)* (- 1) 


& .4945586761215000 


9° 
4el5 7823470448 6000 re 


75 an k! 
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1 


1 + ——_—___________ _ 0,0345470556580000 = 
4 (2 e 0.9891 173522430000/2 } 


(4.22) ¢2 0.98911 73522430000 


14 1+ SxgE 
0 49455867612 15000 
0.9654529443420000 + —=—<$—_-—— ~ 
pe 4 ¢l.978234704486000 ,2 ky 

1 o.4045586761215000 i ye 1) | 2) (1+ 75 z0) %0 
8 ia k! 

for (not (zp €R and -w< Zo 

From 


Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor-to-scalar ratio r, consistently with PLANCK data, 


may also be described within the present framework, for instance choosing 
a(6) = iM (o + bdeik®) (4.35) 


This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 


instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 


potential along the y = 0 trajectory is now 


V= M(! = age)” (4.36) 


We analyzing the following equation: 


M2 AY 
a _ et K' 
= (1 age ) : 
6 
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We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k))]*2 
ic; 


V = (M“2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(o- 
sqrt6/k)) ]*2 


Fork=2 and @ =0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 








oe e725 
a TT 9991 104684 
J5 e275 
—-Q9+l 1+ aie 
14+4//9°4/5? -1 i, ee 
et7s 
1+ 
1+... 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))]A2 


Input interpretation: 


M | b 2 V6 v6 )\y 
cal Em : | 0.9991104684 — — Jexp|- 0.9991104684 — — 
3 e we 2 2 


7a 
V6 


Result: 


1 24 
V = 5 (0.0814845 b + 1)" M" 
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Solutions: 


225.913 [-0.054323 M? + 6.58545 x 10710 V M+ 


b= 2 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M” 





V = 0.00221324 (b* M” + 24.5445 b M> + 150.609 M”) 





M2 
~0.00221324 b* M” — 0.054323 b M” — aon V=0 


Expanded form: 


2 
V = 0.00221324 b” M7 + 0.054323 b M” + = 


Alternate form assuming b, M, and V are positive: 
V = 0.00221324 (b + 12.2723)" M7 

Alternate form assuming b, M, and V are real: 

V = 0.00221324 b* M* + 0.054323 b M* + 0.333333 M> + 0 


Derivative: 


a1 
ala (0.0814845 b + 1)” mu’) = 0.054323 (0.0814845 b + 1) M* 
rf 
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Implicit derivatives: 

















ab(M, V) 154317775011 120075 
av 36 961 748 (226 802 245 + 18480874 b) M2 
: 226 802 245 
OD(M,V) 18480874 
aM M 
aM(b, V) 154317775011 120075 
av 2 (226 802 245 + 18480874 b)? M 
aM(b, V) 18480874 M 
db ~—« 226802245 + 18480874 b 
OV(b,M)  2(226802245 + 18480874 b)* M 
aM 154317775011 120075 
AV(b, M) 36961748 (226802245 + 18480874 b) M2 


ob 


154317775011 120075 


Global minimum: 


1 
min{ = (0.0814845 b + 1)" o’} = 0 at (b, M) = (16, 0) 
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Global minima: 





Rca 
(b 2) (0.9991104684 Z ve) on me 
min{ = 1 = 
e 
cor Dp ee oe Oe 245 
: ~ 18480874 
cay 
(b 2) (0.9991104684 - ‘e) on ae 
1 
min{* m2 [y- + ____J/\_ 
3 ove 
r M=0 
From: 


225.913 (-0.054323 M2 + 6.58545 x 107! V M* 
i (M + ()) 
we obtain 


(225.913 (-0.054323 M2 + 6.58545x10*-10 sqrt(M%4)))/M‘’2 


Input interpretation: 


225.913 (- 0.054323 M2 + 6.58545» 10719 y m4 
M2 
Result: 


225.913 [6.58545 x 107! y¥ M* — 0.054323 w?} 


M2 
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Plots: 





a 
5] 
-10} (M from =1 to 0.2) 
nena cea 
-0.8 -0.6 -04 -0.2.45} 0.2 
29 | 
y 
0, 
4 
-5| 
-10} (M from -4.6 to 3.9) 
+ 0 
-4 —2 15} 2 
20 | 


Alternate form assuming M is real: 


- 12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


Alternate forms: 


12.2723 (m2 — 1.21228 x 10-8 yj M4 


M2 





1.48774 x 1077 ¥ M* — 12.2723 M2 
M2 
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Expanded form: 


1.48774 x 107? ¥ M4 
12.2783 
M2 


Property as a function: 
Parity 
even 


Series expansion at M = 0: 


1.48774 x 107? ¥ M4 


~ 12.2723|+ O(M*) 
M? | 


(generalized Puiseux series) 


Series expansion at M = «: 


- 12.2723 


Derivative: 


-10 - 2 
a 225.913 (6.58545 x 10 y M4 0.054323 M?| gue wale 


dM M2 M 
Indefinite integral: 


{= [-0.054323 M? + 6.58545 - 10728 V M* } 
ee 


M2 


1.48774 x 1077 ¥ M4 
M 


— 12.2723 M 
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Global maximum: 


225.913 [6.se54s x 10710 ¥ M* — 0.054323 wu?) 
max{ a | = 
140 119826 723 990 341 497 649 


ee Se Sel 
11417594849 251 000000000 


Global minimum: 


225.913 [6.58545 x 10710 V M* — 0.054323 um?) 
nin{ >} = 
140 119826723 990 341 497 649 
_— LL dat 
11417594849 251 000000000 


Limit: 


225.913 [-0.054323 M? + 6.58545 x 10710 V M* 


in ——_ _. = 12.2723 
M-+00 M2 


Definite integral after subtraction of diverging parts: 


veo 225-913 [-0.054323 M? + 6.58545 x 107! y M4 


— -12.2723|dM =0 
0 M2 


From b that is equal to 


225.913 (-0.054323 M2 + 6.58545 « 107!0 y M4 


M2 
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from: 


Result: 


V = — (0.0814845 b + 1)* M” 


wole 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M12 + 6.58545x10%-10 sqrt(M‘4)))/M2 ) + 
1)2 M2 


Input interpretation: 


2 
225.913 | — 0.054323 M? + 6.58545. 10°!° V M* 


1 
— 10.0814845 »%_@ ——-€£-£$£- ™|——_ + 1 M- 
3 M2 


Result: 


Plots: (possible mathematical connection with an open string) 


1.x 10 1S | M from -1 to 0.2) 


1.0 -0.8 -0.6 -0.4 er 02° M=-0.5; M=0.2 
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(possible mathematical connection with an open string) 


Property as a function: 
Parity 

even 

Series expansion at M = 0: 


(29 ) 


Taylor series) 


Series expansion at M = oo: 


13.2 1 \62194 
1.75541 10 ~~ M™ + o((— ] 


f 
Taylor series 
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M=2; M=3 


Definite integral after subtraction of diverging parts: 


2 
18.4084 [-0.054323 M? + 6.58545 x 10728 V M* 


oo 1 2 
| —-M' |1+ 
0 |3 M2 


1.75541x 10)? M7 |dM =0 


For M=-0.5 , we obtain: 


2 


225.913 [-0.054323 M2 + 6.58545 « 107! m4 
2 
—72722—_ Se 


1 
A 0.0814845 1] M 


M2 


1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)42 + 6.58545x10%-10 sqrt((-0.5)*4)))/(- 
OS)h2 ) + 1)h2* (-0.5"2) 


Input interpretation: 


; 225.913 [-0.054323 (—0.5)? + 6.58545. 10°10 V (-0.5)4 
— |0.0814845 x — AA ———— 411 
3 (-0.5)? 


(-0.5°) 


Result: 


—4.3885 1344947464545348970783378088020833333333333333333333... x 
10- 16 


-4.38851344947*10°'° 
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For M = 0.2: 


225.913 [-0.054323 M2 + 6.58545» 107! m4 


1 
— |0.0814845 »%—_@ ——@£@-@™m#+————_ + 1 M2 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10*-10 sqrt(0.2%4)))/0.242 ) + 
1)2 0.242 


Input interpretation: 


225.913 {-0.054323 0.27 + 6.58545 » 10710 v 0.24 


1 
= | 0.0814845 % AA AAA — 4.1] « 0.27 
3 0.27 


Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
10-"7 


7.021621519159*10"” 
For M =3: 
2 
; 225.913 (-0.054323 M? + 6.58545 « 107! y m4 
= | 0.0814845 % AAA 4.11] 
3 M2 
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1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x10*-10 sqrt(3%4)))/3%2 ) + 1)42 
362 


Input interpretation: 


1 
3 0.0814845 


2 
225.913 [-0.054323 32 + 6.58545» 10720 \ 34 
a sl Cl“ 2 
32 +1 3 


Result: 
1.579864841810872363256294820161116875 x 10-!4 


1.57986484181*10°4 


For M =?2: 
2 


225.913 [-0.054323 M? + 6.58545» 107! J M4 
2 
MMM? 


1 
= 0.0814845 1] M 


M2 


1/3 (0.0814845 ((225.913 (-0.054323 242 + 6.58545x10*-10 sqrt(2%4)))/24%2 ) + 1)42 
22 


Input interpretation: 


1 
. 0.0814845 


2 
225.913 (-0.054323 2? + 6.58545. 10°20 \ 24 
a a SSE 2 
32 +1 2 
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Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
10> 15 


7.021621519*10°° 

From the four results 

7.021621519*104-15 ; 1.57986484181*104-14 ; 7.021621519159*10%-17 ; 
-4.3885 1344947* 104-16 


we obtain, after some calculations: 


sqrt[1/(2P1)(7.021621519* 104-15 + 1.57986484181* 104-14 +7.021621519* 104-17 - 
4.3885 1344947*10*-16)] 


Input interpretation: 


L, 
V (5; (7.021621519 10°? + 1.57986484181 » 10°'* + 
WT 


7.021621519 « 10°” — 4.38851344947 10"'*)) 


Result: 
5.9776991059... x 1078 


5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10 * that 
is equal to the following formula: 
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| Fic 
E : bp — aimed 


We note that: 


1/55*(((((CA/[(7.02 16215 19* 104-15 + 1.57986484181* 104-14 +7.021621519*10%-17 
-4.3885 1344947* 10%-16)])))*1/7]-(dlog*(5/8)(2))/(2 2*(1/8) 34(1/4) e log*(3/2)(3))))) 


Input interpretation: 


l 
gq | (1/(7-021621519 10°'° + 1.57986484181 » 10°'* + 7.021621519 » 10°"” - 


log”’9(2) 


22 V3 elog2(3) 


log(x) is the natural logarithm 


4.38851344947 » 10 '°)) *(1/7) - 


Result: 
1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 


Planck Length 


lb = ThG 
Pw Ves 


5.729475 * 10° Lorentz-Heaviside value 
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Planck’s Electric field strength 


F c 
Ep =—- = ——__ 
gp 167 Eph G2 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


op = Eph = ¢plp = /= 


5.975498*10° V*m Lorentz-Heaviside value 


Planck’s Electric potential 


Ep _ cA 
op = Vp = gp 7 4negG 


1.042940*10°’ V Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°) * 5.729475 * 10°° 
Input interpretation: 


(1.820306 « 10°!) « 5.729475 


Result: 
1042939 771 935 000 000000 000 000 


Scientific notation: 
1.042939771935 x 107” 


1.042939771935* 10°" = 1.042940*107’ 

Or: 

Ep * Ip’ /Ip = (5.975498* 10°)*1/(5.729475 * 10°?) 
Input interpretation: 

1 


5.729475 
10°> 


5.975498. 10° 


Result: 

1.04293988541707573556041347592929544155441816222254220500133... x 
1027 

1.042939885417*107’ = 1.042940* 107’ 
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